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^HILOSOPHY. 


JANUARY,    1818. 


Article  I. 

Biographkal  Accoiitit  of  Delamclherie.* 

Jean  CLAUDE  DELAMETHERIE  was  bom  at  Clayettc, 
a  small  town  of  Maconnoia,  on  Sept.  4,  1743.  His  father  was 
a  phvBician ;  and  we  are  informed  that  the  medical  profesaign 
had  been  exercised  by  his  ancestors  for  several  successive  gene- 
rations ;  the  fiimily  bore  a  respectable  rank,  and  was  posseiised 
of  considerable  property.  From  a  very  early  periotl  of  his  life, 
the  subject  of  our  memoir  exhibited  marks  of  a  peculiar  cha- 
racter: he  took  no  interest  in  childish  sports;  but  preferred 
leadiing  books  of  a  grave  and  abstruse  kind,  and  was  often  &b^ 
8(H4)ed  in  profound  reflection.  At  the  age  of  16  he  was  sent  to 
"Hiiers,  in  Auvergne,  for  the  purpose  of  receiving  instruction  in 
the  belles  lettres;  and  at  18  went  to  prosecute  his  studies  in 
Paris.  As  he  had  an  elder  brother,  who  wa8  to  occiroy  his 
fether's  profession,  Jean  Claude  was  destined  for  the  church,  and 
with  this  intention  was  placed  in  the  seminary  of  St.  Louia;  but 
in  conseqoence  of  his  Drother's  death,  he  renounced  the  study 
of  theology,  and  entered  upon  that  of  medicine  in  bin  22d  year. 
After  spending  five  years  in  acquiring  a  knowledge  of  his  pro- 
fegsion,  he  returned  to  his  father's  house,  and  engaged  in  the 
practice  of  it;  but  it  would  appear  that  he  was  never  fond  of  the 
lent,  and  after  some  time  abandoned  it  in  disgust.  He 
\  'fca  Ms  motive  the  uncertainty  of  the  art,  and  the  very 
jurate  knowledge  which  it  is  in  our  power  to  acquire 
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respecting  it ;  and  it  is  probable  that  he  was  also  impelled  to  ths 
change  by  his  speculative  turn  of  mind,  which  led  him  to  prefer 
a  mode  of  life  in  which  he  would  be  less  confined  to  a  regular 
routine  of  business.  The  decided  bent  of  his  genius  was  indeed 
for  theory  and  speculation ;  and  of  this  he  gave  a  very  unequi- 
vocal specimen,  in  his  "  Essay  on  the  Pnnciples  of  Natural 
Philosophy,"  which  he  wrote  while  he  was  still  under  his  father's 
roof.  It  contained  so  many  free  sentiments,  on  various  topicft 
in  which  the  feelings  and  prejudices  of  mankind  are  the  most 
intimately  concerned,  that  th6  booksellers  of  Paris  would  not 
venture  to  publish  it ;  but  it  ap}>eared  at  Geneva  in  1778.  The 
work  was  reprinted  in  1787,  and  again  in  1805,  having  undergone 
Euccessive  improvements  in  each  edition.  In  this  essay  he  dis- 
cusses a  variety  of  the  most  abstruse  metaphysical  questions,  anct 
gives  his  sentiments  upon  all  of  them  with  the  most  perfect  con- 
"ndence,  although  he  liot  unfrequently  maintains  opinionH 
directly  opposite  to  those  which  are  commonly  regarded  as  th> 
most  important  and  the  best  established. 

Upon  quitting  the  paternal  roof,  he  seems  to  have  deterrmned 
to  pass  the  remainder  of. his  life  in  a  state  of  perfect  freedom 
from  all  restraint ;  and  witli  tliis  intention  he  renounced  all  hi^ 
claim  upon  the  family  property,  on  consideration  of  receiving  a 
moderate  annuity.  He  resolved  never  to  enter  into  the  matri- 
monial State  frofii  the  same  feeling,  and  partly,  as  it  appeu^ 
from  the  gloomy  and  melanchohe  cast  of  his  mind,  which  led 
him  to  doubt  whether  hfe  oiigbt  to  be  regarded  as  a  good,  ani 
coneeQuently  whether  it  was  consistent  with  benevolence  t» 
bring  human  beuigs  into  existence.  The  peculiar  traits  of  hi& 
character,  which  hiid  displayed  themselves  at  a  very  early  period 
of  hfe,  were  now  become  more  confirmed;  and,  what  was 
imginally  an  imasual  degree  of  gravity  and  sedateness,  had  now 
degenerated  into  spleen  and  austerity.  Having  discarded  all  his 
cares  of  a  personal  and  private  native,  he  repaired  to  Pari^ 
associated  himself  with  the  literary  nten  of  tnat  place,  aaj 
hencefoith  had  no  business  or  occupation  but  science.  About 
die  year  1780  he  published  his  "  Physiological  Views ;"  a  vrcfA. 
trhich,  like  the  former,  was  full  of  Uieory,  and  in  which  he  in^ 
d^es  in  the  most  unbounded  freedom  of  speculaticm.  An^Doa 
ottier  opinions  which  he  broached  in  this  work,  it  is  mamtsine} 
that  animals  and  vegetables  itre  produced  by  the  crystallization 
of  Uie  semen,  exactly  in  the  same  manner  as  minerals  are  by  th« 
accretion  of  their  particles ;  and  estravagant  as  this  opinion  max 
appear^  it  is  only  a  specimen  of  many  others  of  a  simjlar  kiiu^ 
that  might  be  extracted  from  hia  works.  j 

SoMi  after  his  removal  to  the  metropohs,  he  becatne  a  frequenl: 
eontjibutor  to  the  Journal  de  Physique ;  and  in  the  year  1785  hit 
became  the  editor  of  it,  an  office  which  be  retained  untU  a  very 
■hort  time  before  his  death.  In  many  respects  he  was  well 
adapted  for  this  office ;  he  was  laborious,  well  informed,  ui4 
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higb  principled;  but  unfortunately  his  good  qualities  were 
tiUoyed  by  some  of  an  opposite  kind.  He  was  estremely  jeaTouB 
of  ni3  literary  Tepntati on,  of  the  most  acute  sensibility  to  sup- 
posed affronts  or  injuries,  and  of  a  haughty  and  unbending 
spirit ;  so  that  hia  literary  life  was  almost  a  perpetual  scene  of 
warfare.  His  hatred  of  tyranny  of  all  description,  and  his  lovfe 
of  impartiality  and  strict  justice,  tinged  or  biassed  by  his  pecti> 
liar  temperament,  led  him  generally  to  oppose  his^contempo- 
hiries  and  his  countrymen,  and  to  prefer  to  them  those  persons 
who,  having  lived  in  former  ages,  or  residing  in  distant  countries^ 
wfere  removed  from  rivalship,  and  were  not  liable  to  womid  his 
pride  or  self-love.  Thus,  almost  as  a  matter  of  course,  he  set 
himself  in  decided  opposition  to  the  new  chemical  nomenclature, 
personally  opposed  Lavoisier,  and  generally  objected  to  all  the 
doctrines  of  the  modern  pneTimatic  chemistiy.  It  was  with  this 
object  that  in  1789  he  published  his  work  on  pure  air,  as  he  still 
continued  to  stile  oxygen ;  a  work  in  which  he  endeavours  to 
prove  that  Bayen  had  aU  the  merit  that  is  ustially  attributed  to 
Lavoisier  and  his  associates,  in  the  discovery  of  the  gaseous 
bodies.  In  the  same  spirit  he  afterwards  opposed  HaUy's  doc- 
trines on  the  subject  of  crystallography ;  he  endeavoured  to 
ihotf  that  he  wrfs  not  original  in  his  idea  of  applying  the  ciystal- 
Hnfe  form  of  bodies  to  determine  their  species ;  and  for  the  pur^ 
pose,  a»  Be  supposed,  of  doing  justice  to  the  party  that  nad 
Hen  defraiidea  of  his  literary  rights,  he  repufelished  the  Scia- 
^phiit  of  Bergman. 

Delametherie  about  this  period  particularly  directed  his  atten- 
tion to  the  study  of  mineralogy  and  geology ;  and  in  1795  pub- 
,  i^Bd  what  is  perhaps  his  best  work,  or  at  least  that  which  is 
yl^Blbst  objectionable,  his  "  Theory  of  the  Earth ; "  it  contains 
^^^bl  view  of  the  best  ascertained  facts  and  best  established 
B^^BRMsy   w^e  there  is  less  of  that  extravagant  speculatJon 
IHBhiB  80  profusely  scattered  over  his  former  productions.     A 
UreAnos^Snce  occurred  at  this  time  which  caused  him  a  severe 
dbtepbintment.     By  the  death  of  Daubenton,  the  Professorship 
of  Rattrral  History  in  the  CoHege  of  France  became  v*;ant ;  and 
Oelikitietherie  conceived  himself  the  person  most  qualified  to  fill 
kts  place;  and  had  some  reason  to  expect  the  appointment,     li 
ivah,  how^vei',  conferred  upon  Cuvier,  a  rtian  much  his  junior, 
snd  wfaos^  reputation  at  that  time  was  not  so  fully  established, 
as  to  afford  an  obvious  reason  for  the  preference.  Delametherie'3 
Wortification  was,  however,  alleviated  by  an  arrangement  which 
Jrttt  afterwards  made,  according  to  which  he  was  constituted 
ljjH|^^mf6^i=tor  with  Cuvier,  the  departments  of  geology  and 
^^HMbgy  being  ptuced  under  hi^  ^oie  superintemmnce.     As  a 
H^KV  the  duties  of  his'office,  he  how  became  a  pubhc  lecturer 
PT^buTieralogy,  an  employment  which  he  executed  with  much 
ftil,  and  with  considciabVe  success.     His  class  was  numerously 
Uttnd^d ;  and  he  employed  every  means  to  make  hvs  \fiWMXei 
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interesting  to  his  pupils,  by  the  eichibition  of  his  specimem, 
which  he  freely  permitted  them  to  examine,  and  by  taking  short 
excursions  with  them  into  the  neighbourhood  of  Paris,  and 
iltustrating  his  doctrines  by  a  reference  to  natural  phenocQena. 
The  substance  of  his  lectures  was  alterwards  published  in  two. 
works,  one  on  mineralogy,  and  the  other  on  geology,  forming  b 
series  of  five  volumes,  wnich  may  be  regarded  as  "  The  Theoiy 
of  the  Earth  "  with  some  additions  and  altemtions. 

The  stormy  period  of  the  French  revolution,  which  now  raged 
in  all  its  horrors,  was  felt  by  the  fEuuily  of  Delametherie ;  and 
although  bis  own  income  was  both  scanty  and  precarious,  he 
very  generously  resigned  the  annuity  which  he  had  reserved  out 
of  the  paternal  estate.  But  the  sale  of  his  journal  became 
suspended  by  the  increasing  troubles  of  the  times;  and  for  a 
period  of  two  or  three  years  he  appears  to  have  endured  greai. 
privations ;  which  were,  however,  mitigated  by  the  liberabQf  of 
nis  colleague  Cuvier,  who  gave  up  to  him  a  large  proportion  of 
the  emoluments  of  their  joint  office.  When  France  again 
acquired  a  state  of  comparative  tranquillity,  and  science  begu. 
to  resume  her  rank  in  puolic  estimation,  Delametherie  was  found 
ready  at  his  post;  he  recommenced  his  journal,  in  whidi  h* 
always  inserted  a  number  of  his  own  papers;  and  in  the  yen 
1804  he  published  his  "  Considerations  on  Oi^nized  Beings,"  a 
work,  as  usual,  containing  much  information,  but  uufortunatdy 
blended  with  a  large  proportion  of  mere  speculative  theory.  In 
1812  Delametlierie  had  a  severe  attack  of  apoplexy;  but  he  re- 
covered from  it  so  far  as  to  pursue  his  iisual  literary  occupationB 
for  five  years,  although  haiTussed  by  a  variety  of  complaints^ 
indicating  a  complete  breaking  up  of  his  constitution,  until  a 
second  apoplectic  attack  carried  him  off  on  July  1,  1817,  in  tin 
74tli  year  of  his  age. 

His  moral  and  intellectual  character  may  be  pretty  exactly 
appreciated  from  tlie  narrative  oi'  his  life ;  he  was  a  man  rf 
strict  honour  and  integrity,  of  regular  habits,  capable  of  acts  of 
great  generosity,  and  totally  devoid  of  all  anxiety  for  the  g^ift- 
cations  of  luxury,  or  the  frivolous  pursuits  of  vulgar  anibitioD. 
But  unfortunately  these  good  qualities  were  obscured  by  ptide> 
self-love,  irascibility,  and  jealousy;  and  tJie  operation  of.tbeaa 
being  more  obvious  and  more  frequently  called  into  action,  ha 
defects  were  more  known  than  his  virtues,  and  he  did  not  obtain 
the  estimation  in  society  to  which,  upon  a  fair  balance  of  hia 
qualities,  he  was  justly  entitled.  This  circumstance  he  felt 
acutely;  while  at  the  same  time  it  aggravated  the  evil,  and 
tended  to  give  a  degree  of  harshness  to  his  disposition,  which 
was  not  natural  to  it.  When  not  under  the  mfluence  of  temper, 
he  was  kind  and  humane ;  and,  except  on  the  score  of  literafy- 
reputation,  was  free  from  aU  selfish  feelings. 
.  With  respect  to  the  scientific  character  of  Delametherie,  h* 
may  be  justly  entitled  to  the  commendation  of  unwearied  ap^i 
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[    cation  and  fextensiTe  knowledge ;  but  perhnps  neither  his  industiy 
I    nor  his  information  were  productive  of  the  advantage,  either  to 
I    himself  or  to  society,  which  might  have  been  derived  from  them 
j    onder  difi'erent  management.  In  all  his  writings  he  is  peroetuaily 
j    dwelling  upon  the  v£due  of  facts,  and  is  always  upbraiding  his 
I    opponents  with  being  too  hasty  in  the  formation  of  their  theories ; 
'    yet  there  is  scarcely  a  single  writer,  among  his  conteinporaries, 
'    who  abounds  so  much  in  speculation,  and  who,  considering  the 
'    extent  of  his  writings,  has  added  so  little  to  the  stock  of  actual 
knowledge.     His  judgment  on  scientific  topics  was  frequently 
'    warped  by  his  temper ;  he  almost  systematically  differed  from 
'    those  around  him ;  and  it  accordingly  has  sometimes  happened 
that  he  proved  to  be  in  the  right ;  but  this  was  certainly  more 
'    owing  to  his  objecting  to  every  thing,  than  to  any  superior 
Bagacity  in  discerning  trie  truth.     With  respect  to  his  talents  as 
the  editor  of  a  scientific  journal,  the  capacity  in  which  probably 
j    he  will  alone  be  remembered  by  poatenty,  we  may  observe  the 
i    some  mixture  of  quahties.      He  was  eminently  laborious  and 
pnnctaal ;  but  although  he  valued  himself  for  his  impartiahty, 
1    and  his  strict  observance  of  literary  justice,  his  jealous  and 
irritable  temper  was  perpetually  biassing  his  judgment,  causing 
him  to  form  an  unjust  estimate  of  the  merits  of  those  whom  he 
considered  as  his  rivals,  and  involving  himself  in  disputes  with 
those  who  either  differed  fiom  him,  or,  as  he  conceived,  did  not 
treat  him  with  due  respect.     He  commenced  his  office  as  editor 
of  the  Journal  de  Physique  in  March,  1785,  and  continued  it 
aiiti!  April,  1817,  a  period  of  31  years.     In  the  first  number  of 
the  year  he  always  wrote  a  sketch  of  the  pro^ss  of  science 
during  the  preceding  year;  and,  besides  these,  inserted  a  great 
number  of  other  articles;    so   that  the  whole  of   his  papers 
Unonnts   to   nearly  120.     His  other  works,  which  have  been 
mentioned  above,  and  a  few  others  of  minor  importance,  when 
added  to  his  memoirs,  make  him  one  of  tlie  most  voluminous 
writers  of  the  age ;  and  it  appears  that  he  was  proud  of  the 
quantity  of  his  publications ;  and  used  to  boast  of  this  circum- 
stance as  a  proof  of  his  literary  desert ;  foi^etting  that  he  would 
have  been  much  more  entitled  to  our  gratitude,  and  would  have 
much  better  consulted  his  own  reputation,  if  he  had  given  to  the 
world  a  smaller  quantity  of  matter  in  a  more  matured  form. 

It  would  be  an  operose,  and  not  a  very  usehil  task,  to  give  an 
analysis  of  all  the  works,  or  a  view  of  all  the  opinions  of  one 
who  wrote  so  much,  and  probably  wrote  without  much  premedi- 
tation. Something,  however,  of  this  kind  may  be  expected 
concerning  a  man  who,  notwithstanding  his  defects,  will  always 
hare  his  name  associated  with  one  of  the  most  splendid  eras  of 
natural  science.  With  respect  to  his  general  principles  of  philo- 
sophy, Delametherie  appears  to  have  been  a  decided  atheist ;  he 
thought  that  creation  and  annihilation,  in  the  strict  atuaa  cS  \^^ 
KCPW^  were  impoaaible ;  aad  that  all  the  piopeTUea  «^vv^^l^>sio% 
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to  matter  are  the  effects  of  powers  necessarily  inherent  in  bodies,. 
and  without  which  they  cannot  exist.  These  opinions  he  main-, 
tained  without  any  reserve,  and  brought  them  forwards  in  hif^. 
writings  when  the  subject  appeared  to  call  for  them ;  but  it  dqef 
not  seem  that  he  toot  any  particular  pains  to  make  converts  to^ 
these  doctrines,  or  was  more  anxious  to  impress  them  upon  th% 
minds  of  his  readers,  than  any  other  of  his  opinions.  They; 
were  regarded  by  him  as  lying  at  the  foundation  of  his  specnlii^, 
tions,  but  in  no  other  respect  as  being  of  any  peculiar  momeot. 
The  great  phenomena  of  attraction  and  repulsion  he  suppo8§4 
to  depend  upon  the  afflux  and  efflux  of  certain  subtile  fluids  ti;^ 
and  from  bodies,  which,  as  it  were,  carried  other  bodies  along, 
^th  them  in  their  current.  He  seems  to  have  regarded  Galvanism. 
as  the  most  powerful  agent  in  nature,  or  rather  the  primp  (^^>^M< 
of  all  the  changes  that  are  perpetually  going  forwards  arout)d  ]u,m 
he  not  only  speaks  of  it  as  tlie  first  step  in  all  physical  ana 
chemical  operations,  but  he  extends  its  influence  to  tiie  vit^' 
properties  of  sensibility  and  muscular  contraction,  hi  bj^ 
arrangement  of  natural  objects  he  recurs  to  the  antiquated  din^ 
BJpn  of  them  into  four  elements :  under  the  denomination  pf  ^s^ 
lie  includes,  not  only  caloric,  but  the  other  imponderable  fluids,, 
light,  .electricity,  and  magnetism.  With  respect  to  ekc,  Ingi 
iCKas  do  not  seem  to  have  been  well  defined ;  but  it  may  hg  coo^ 
jectured  that  he  regarded  oxygen,  or,  as  he  termed  it,  pure  ^u ' 
as  th^  basis  of  all  the  other  eases,  and  that  they  wpre  formed  inf. 
the  combination  of  this  with  some  other  substance.  Water  hij. 
regarded  as  an  undecomposable  body,  the  pondera'jle  pajt  08 
air  i  and  of  course  in  all  those  processes  where  water  is  suiippsei|i 
to  be  generated  by  the  combmation  of  oxygen  and  hydrogEUti' 
the  water  was  conceived  to  be  merely  an  ed.uct,  not  a  prodHCti 
He  remained  to  the  last  a  firm  opposer  of  the  antiphlpgis^fi, 
theory,  and  triumphed  not  a  little  in  the  latter  part  of  his  life, 
when  he  observed  that  the  fimdamental  doctrines  of  Lavoi^e^ 
were  called  in  question,  or  controverted  by  subsequent  experi- 
ments. This  was  particularly  the  case  with  respect  to  the  doc* 
trine  that  acidity  necessarily  depends  upori  oxygen ;  yet  hii^ 
opinion,  which  he  wished  to  subsritute  in  its  room,  that  acidi^. 
essentially  depends  upon  fixed  or  condensed  heat,  is  much  morg. 
hypothetical,  and  less  inteUigible. 

Delametherie  perhaps  excelled  the  most  as  a  geologist  Wid 
mineralogist ;  and  on  these  topics,  contrary  to  what  we  ofte^, 
find  to  he  the  case,  his  opinions  are  the  best  matured,  or,  at/ 
Iqast  his  speculations  are  more  plausible.  He  conceived  tha^i 
every  part  of  the  globe  had  at  some  period  of  its  exi^tenye  b^eiv. 
in  th^  liquid  st^te,  and  that  the  waters  had  formerly  covered  t^i 
highest  mountains;  but  it  does  appear  that  he  adopted  excln-., 
si,yely  either  of  the  hypotheses  which  have  divided  geolpgista.i 
into  the  two  rival  sects  of  the  Volcanists  and  the  Neptumst^, 
^4/  giitbt8taa(;e^  be  ^i•^<^^d  into  10  classes :  gasi 
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coQtbuBtible  non-metallic  bodies,  combustible  metallic  bodies, 
acids,  alkalietj,  earths,  salts,  volcanic  substances,  and  fussiU. 
It  has  been  already  observed  that  he  disapproved  of  the  plan  oi" 
making  crystalline  forma  the  basis  of  a  mioeralagicai  syBtem: 
tikis  he  regarded  as  one  only  among  other  properties  ivhtch  ought 
to  be  employed  for  this  purpose. 

His  most  singular  opinions  were  those  on  organized  bodiee : 
be  Bupposed  that  they  were  originally  produced  by  the  crystalli- 
zation of  their  seed ;  that  their  vital  powers  depend  upon  Gal- 
vanism, which  is  evolved  by  the  superposition  of  alternate  strata 
of  medullary  and  muscular  parts  4  that  there  is  a  strict  analogy 
between  animals  and  vegetabks,  both  in  their  structure  and  tunc- 
tions ;  and  that  there  le  no  part  or  property  in  one  of  these 
classes  to  which  a  corresponding  part  or  function  may  not  be 
demoBstrated  in  the  other.  As  his  mineralogy  is  the  beat,  ^o  it 
may  be  asserted  that  his  physiology  is  the  worst  part  of  his 
works;  it  abounds  the  most  with  mere  speculation  and  falae 
apalo^es,  and  is  the  least  supported  by  absolute  facta  or  correct 
deductions. 

We  may  sum  up  our  remarks  upon  the  character  of  Ddame- 
thene  by  saying,  that  he  possessed  many  valuable  cjualitieR,  both 
moral  and  intellectual^  but  that,  alun^  with  these,  he  had  some 
natural  defects  of  temper  and  disposition,  which  were  unfortu- 
nately fostered  by  his  acquired  habits,  so  as,  in  a  considerable 
degree,  to  destroy  both  his  happiness  and  his  utility.  Upon  the 
whole  he  must  be  regarded  as  a  man  mure  to  be  respected  than 
estesmed,  who,  although  ardently  bent  upon  the  promotion  of 
science,  and  indefatigable  in  the  pursuit  of  it,  accompUsbed 
much  less  than  might  have  been  expected  from  the  same  portion 
of  talent  and  industry,  had  they  been  differently  directed,  and 
l^aced  under  the  controul  of  a  better  regulated  judgment. 


Oji  Pkosphuretted  Hydrogen.     By  J.  Dalton. 
(To  Dr.  Thomson.) 


HESBECTED  FRIENP, 
Hating  been  lately  engaged  in  investigations  on  the  phos- 
phuretB,  I  had  to  review  the  experience  of  others,  as  well  as  my 
own  already  published,  relating  to  phoaphnretted  hydrogen  gas, 
and  to  make  very  material  corrections  and  additions,  1  hasten, 
therefore,  to  communicate  the  facts  observed,  without  going 
into  detail  of  experiments,  that  others  may,  if  they  choose,  avail 
themselves  of  the  train  into  which  1  have  beeu  led. 


8  Mr.  Dalton  on  Pkoiphuretted  Ht/drogen.  [Jan. 

1.  There  ia  but  one  combination  of  phosphoruB  and  hydrogen, 
as  far  as  can  be  deduced  from  expenmentE  hitherto  made ;  ail 
the  varieties  of  jJioephuretted  hydrogen  have  arisen  from  the 
circumstance  that  free  hydrogen  is  Uable  to  be  produced  leas  or 
more  in  all  the  proceeiies  used  for  the  generation  of  phosphu- 
retted  hydrogen. 

2.  Phosphuretted  hydrogen  may  be  obtained  in  great  purity 
from  phosphuret  of  lime  by  the  method  recommended  by  Dr. 
Thomson  (Annals  of  Philosophy,  vol.  viii.  p.  8!)),  provided  the 
phosphuret  has  been,  well  seclndea  from  the  atmosphere ;  but  if  it 
baB  oeen  previously  exposed  for  a  few  hours  to  the  atmosphere, 
tiie  gaa  will  be  much  more  copious,  and  contain  from  60  to  80 
per  cent.,  less  or  mwe,  of  Jree  hydrogen,  and  only  the  rest 
pboBphuretted  hydrogen. 

3.  Pure  phosphuretted  hydrogen  may  easily  be  withdrawn' 
from  hydrogen  by  liquid  oxymuriate  of  lime ;  it  absorbs  tha 
former  gas,  and  converts  it  into  phosphoric  acid  and  water, 
almost  as  readily  as  sreen  Bulphate  of  iron  absorbs  nitrous  gas  f 
and  the  latter  or  free  hydrogen  ia  left,  unaffected. 

4.  Pure  phosphuretted  hydrogen  may  be  mixed  with  safety  in 
narrow  tubes  {^4  of  an  inch  diameter)  witli  pure  oxj-gen ;  ana  in- 
due time  the  mixture  may  be  transferred  into  any  sort  of  vessel 
without  explosion,  and  kept  many  hours  without  any  sensible 
chemical  action.  An  electric  spark  fires  it  instantly,  with  a 
violent  explosion  and  a  brilliancy  surpassing  that  of  any  other 
gits.  Prudence  requires  that  very  small  portions  of  the  mixture 
should  be  exploded ;  with  a  strong  tube  Having  the  glass  4-  of  an  > 
inch  thick,  Ido  not  think  it  safe  to  explode  more  than  15  water 
grain  measures  of  phosphuretted  hydrogen  at  once. 

6.  One  volume  of  phosphuretted  hydi-ogen  requires,  as  nearly 
^  I  have  ascertained,  two  volmnea  of  oxygen  for  its  complete 
combustion.     Phosphoric  acid  and  water  araformed. 

6.  Pure  phosphuretted  hydrogen,  by  being  electrified  for  one 
or  two  hours  in  due  quantity,  expands  neany  ^  of  its  original 
volume.  Phosphorus  is  deposited,  and  the  reaiduat  gas  is 
hydrogen  mixed  with  leas  or  more  of  phosphuretted  hydrogen 
wiiich  may  have  eacaped  decompoaition,  and  which  is  deter- 
minable by  exploding  with  oxygen.  If  any  atmospheric  air  be 
present  (wliich  is  almost  unavoidable  in  the  email'  quantity  of 
five  or  six  per  cent,),  at  first  electricity  perceptibly  diminishes 
the  gas ;  but  it  soon  begins  to  expand,  though  in  that  case  it 
can  scarcely  be  made  to  exceed  25  per  cent,  on  the  first  volume. 

7.  "Water  freed  from  air  absorbs  Mly  ^  of  its  volume  of  this 
gas.  This  was  first  aimounced  by  Sir  H.  Davy,  of  what  he 
calls  hydrophosphoric  gas,  which  appears  from  thw  and  other 

'  properties  to  have  been  nearly  pure  phosphuretted  hydrogen. 
The  gas,  1  find,  ia  capable  of  being  expelled  again  by  ehuUition, 
or  by  agitation  with  any  other  gas  in  the  usual  way,  but  not 
ffithout  a  loss  of  less  or  more  phosphorus. 
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8.  One  Volume  of  pure  phoBphuretted  hydrogen  mixed  with 
from  two  to  five  volumes  of  pure  nitrouB  gas  anord  a  mostbril- 
liaiit  explosion  by  one  or  more  electric  spanks,  as  was  discovered 
hj  Dr.  Thomson.  When  duly  proportioned  (I  find  1  to  S^-,  and 
not  1-  to  3,  as  Dr.  Thomson),  tne  result  is  phosphoric  acid  and 
water,  with  azotic  gas  two  or  three  per  cent,  less  than  4-  the 
Yohune  of  nitrous  gas.  When  more  or  less  than  3^  of  nitrous 
gas  is  used,  the  residue  of  gas  after  the  explosion  contains 
oxygen  gas  or  hydrogen  gas  according ;  rarely  any  phosphu- 
retted  hydrogen.  Dr.  T.  says  that  no  alteration  is  proonced  by 
mixing  nitrous  gas  and  phosphuretted  hydrogen.  This  is  correct 
if  we  are  to  xwAersioxia  immediately :  but  not  otherwise :  for,  by 
standing  one,  two,  or  three  hours,  the  whole  phosphuretted 
hydrogen  is  consumed  (if  the  nitrous  gas  be  in  excess),  and 
there  is  left  a  mixture  of  nitrous  gas,  nitrous  oxide  and  azotic 
giases,  amounting  to  about  half  the  volume  of  the  original  mix- 
ture. Dr.  T.  found  that  a  bubble  of  oxygen  causes  a  mixture  of 
introus  and  phosphuretted  hvdroeen  to  explode ;  by  analogy  I 
concluded  that  a  mixture  of  phosphuretted  hydrogen  and  oxygen 
would  explode  by  a  bubble  of  mtrous  gas,  and  round  it  accord- 
iagly. 

9.  Nitrous  ^xide  and  phosphuretted  hydrogen  explode  by  a 
spark,  but  undei^o  no  change  by  simple  mixture  for  several 
hoiuis  at  least.    The  due  proportions  are  neariy  three  to  one. 

Experiments  on  phos[muretted  hydrogen  are  most  likely  soonr 
to  determine  the  controverted  question  respecting  the  constitu- 
tion of  phosphoric  acid,  as  well  as  those  concerning  the  quan- 
tities of  azote  and  oxygen  in  the  nitrous  compounds. 

I  remain  youii, 

John  Dalton. 


Article  III. 

Some  Account  of  a  late  Mission  to  Ashantee. 

In  the  *  Voyage  du  Chevalier  Des  Marchais^^  published  in 
1730,  by  Le  Pere  Labat,  is  a  map  of  Guinea  drawn  by  Dan- 
ville. In  this  map,  between  30  and  40  G.  miles  north  of  Cape 
Ck>ast  Castle,  is  represented  the  southern  frontier  of  the  kingdom 
of  Arianti.  Its  breadth  from  west  to  east  is  between  60  and  60 
miW:  its  northern  frontier  is  not  defined.  M.  Des  Marchais 
makes  qo  mention  of  this  country  in  his  travels  (which  indeed 
were  confined  to  the  eastern  districts  of  Guinea);  but  in  the  map 
it  is  called  Bjoyaume  tres  puissant y  and  is  divided  into  seven 
provinces. 

]>)iring  the  last  80  or  90  years  the  Ashantee^  ^Y^^  ^  ^"^^ 
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been  progressively  subjecting  the  districts  lyin^  to  the  south-east  I 
between  their  own  temtwy  and  the  sea,  till  at  length  they  begaoi  1 
to  excite  the  notice  and  auapicion  of  the  European  forts  and 
fectoiies  on  tjie  Gold  Coast.     From  information  transmitted  bj«  l 
the  Governor  of  Cape  Coast  Castle  to  the  African  Society,  jfc  j 
appears  that  in  October,  lttl5,  the  Aahantees  were  in  force  «t  1 
the  back  of  Acra  (Acron  of  Banville),  where  they  remained  tiU   I 
the  month  of  May  in  the  following  year.     At  this  time  a  batUa  I 
took  place  between  them  and  the  people  of  Adjuraacoon  anc[i  ' 
Agoonah,  in  which  the  Ashantees  were  yictorious.  They  then  pro-    ^ 
ceeded  westward  along  the  coast,  driving  before  them  the  Fanteea, 
ft  tribe  inhabiting  the  territory  surrounding  Cape  Coast  Castle*,  i 
and  under  the  protection  of  the  British  garrison  of  that  fortresa^i  , 
On  June  2,  about  4000  Fantees,  chiefly  women  and  childiei^. 
took   refuge  in  the   castle,   which    circumstance  induced  thB<  ^ 
necessity  of  opening  immediately  a  negotiation  with  the  generaVi 
of  the  Ashautee  army  ;  the  residt  of  which  was,  that  peace  wa».' 
restored  to  the  country  imder  protection  of  the  Company ;  aaii'>  . 
the  Ashantees,    having    received  presents    to   a  consideralilati  [ 
amount,  quitted  the  coast  about  the  end  of  June.  ■>    ( 

The  friendly  intercourse  which  had  thus  taken  place  seemed  t&i 
ofler  a  favourable  opening  for  a  direct  communication  with  the 
King  of  Aahantee :  accordingly  the  Company  sent  out  instruc;- 
tions  to  the  Governor  of  Cape  Coast  Castle  authorizing  biiu  to,: 
dispatch  a  mission  or  embassy  to  Ashantee,  which,   besides  *• 
attending'  to  the  pecuhar  interests  of  the  Company,  should  &ani 
deavour  to  obtain  satisfactory  information  on  the  nature  of  theti 
country,  the  soil  and  products,-  the  names,  distances,  latitade* 
and  longitiide,  of  the  chief  places  ;  the  manners  of  the  pet^le  ; 
their  laws,  custon^,  and  government ;  the  objects  of  commerce,     I 
particularly  gold  and  ivory;   and,  if  possible,  to  procure  per- 
nusfiion  for  some  children  ef  tlte  cliie&  to  be  educated  at  Cape    i 
Coast  Castle.  I 

Three  gentlemen  (two  writers  and  a  medical  man)  were  en?-  j 
trusted  with  the  conduct, of  the  expedition,  wliich  set  out  from  ; 
Cape  Coast  CasUe  on  April  21,  iai7. 

After  a  circuitous  route,  calcidated  at  from  150  to  200  miles, 
the  embassy  arrived  at  Cormar^ie,  the  capital,  and  experienced     ' 
a  very  favourable  reception  fromthe  King.  Their  intercourse  was     | 
of  necessity  at  first  carried  on  through  the  dubious  medium  ofl 
interpreters ;  but  the  envoy  in  a  short  time  acquired  the  language  '  [ 
of  the  country,  and  thus  was  enabled  to  open  a  direct  oonurai-  * 
nication  with  the  King.    The  embassy  still  remained  at  Cor-  ' 
mar§ie  when  the  last  vessels  sailed  from  the  coast :  by  these,     [ 
letters  were  received  from  persons  of  the  embassy,  and  from     | 
others,  containing  various  particulars  more  or  less  interesting, 
some  of  which  have  found  their  way  into  the  newspapers,  and     \ 
other  periodical  pubHcations.     One  of  the  editors  of^ this  journal 
hasHkemse  been  favoured  with  the  perusal  of  a  commmucatioa     j 
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i^eculiar  ^udienticity,  from  which  the  following  particukrs 
Ve  extracted : 

Conniirgie  is  situated  in  6°  30'  N,  latitude.  The  epace  which 
it  occupies  is  vaguely  estimated  at  somewhat  lesK  taan  that  of 
IJFerpool.  None  of  the  buildings  exceed  one  Ktoiy  in  height; 
tJiey  are  all  coastnicted  of  wattled  bamboo,  having  tlte  interstice^ 
fiOed  up  with  clay :  the  doors  and  windows  are  very  roughlv 
^ecuted,  and  are  made  of  the  soft  spongy  wood  of  the  Hilk 
cotton-tree  (bombax).  The  size  of  the  houses  depends  on  the 
consequence  and  wealth  of  the  owner,  and  they  are  each  sur-f 
rounded  with  a  court  yard.  I'he  palace  stands  in  the  centre  of 
the  towa>  und  U  a  very  extensive  budding,  or  rather  cluster  of 
buildings.  The  streets,  from  15  to  20  feet  wide,  are  arranged 
parallel  and  at  right  angles  to  one  another ;  and  there  are  two 
spacious  market-places.  The  town  is  surrounded  by  a  ditch, 
vhich  always  contains  water,  even  in  the  driest  seasons,  and 
during  the  rains  is  of  considerable  breadth :  it  is  crossed  by 
bridges  in  various  parts.  'Rie  suirounding  country  is  composed 
of  low  hills,  with  v^teys  between ;  and  abounds  in  underwood 
intermixed  with  abundance  of  large  trees ;  which  latter,  however, 
i^re  apphed  to  no  use,  their  timber  being  too  haid  to  be  worked 
by  the  tools  of  the  natives.  Cotton  is  cultivated  in  gardens  la 
the  suburbs,  and  also  grows  plentifully  about  the  country.  The 
same  is  the  case  with  tobacco ;  but  the  consumption  of  this 
article  in  all  its  usual  forms  being  very  great,  there  are  large 
qnanitities  of  Portuguese  roll  tobacco  annually  imported  into  tie 
country. 

Almost  the  only  fruits  cultivated  here  are  papaws,  oranges, 
limes,  ajid  a  few  pine-apples ;  the  two  ibrraer  are  in  great  abun-; 
dance.  One  man  has  a  few  cocoa-nut  trees  in  his  gamen,  which 
are  much  admired. 

No  kinds  of  com  are  cultivated,  the  inhabitants  depending 
chiefly  for  subsistence  on  yams  and  plantains.  Ground  nuts,  are 
grown  in  large  quantities,  and  are  pnnoipally  used  by  tlie  traders 
on  their  joi^neys ;  they  are  first  roasted,  and  then  made  into  a 
coarse  flour,  and  in  this  state  form  the  most  portable  kind  of 
food.  Sweet  potatoe,  ochre,  and  tomata,  are  also  cultivated  to 
a  considerable  extent.  Cassava  is  grown  only  as  food  for  hogs 
^d  cattle.  They  prepare  palm  oil,  but  it  always  fetches  a 
high  price.  Palm  wine  is  the  common  fermented  liquor  of  the 
country,  and  is  very  largely  consumed. 

The  animal  food  consists  of  mutton,  beef,  buffalo,  hogs,  deer, 
and  Djonkeya,  which  latter  are  the  most  esteemed.  Neither  the 
King  nor  any  of  his  family  taste  beef,  it  being  contrary  to  hia 
rcIietDn,  or  /efjs/i. 

Elephants  ^d  camels  abound ;  but  neither  the  one  nor  the 
o.ther  are  domesticated.  Panthers  are  both  numerous  and 
daring  even  in  the  very  skirts  of  the  town,  from  three  to  four 
|«{e0W  «igh%  \mag  c-aai^  off  out  oi  t^eii  \u:)\u«k. 


Jj  Account  of  n  Mission  to  Ashanfee.  [Jas. 

TTiere  is  said  to  be  a  gold-mine  near  the  capital,  which,  how- 
prer,  the  Kiiic  will  not  allow  to  be  worked,  all  the  supplies  of 
this  metal  in  the  country  being  obtained,  either  from  washing 
the  sandy  earth,  or  in  barter  Irom  the  Dinkaras  and  Waisaws.' 
About  30  miles  from  Cormai^ie  is  a  plantation  belonging  to  the 
Kins',  where  he  often  goesj  being  conveyed  in  a  basket  on  men's 
■houMers.  The  road  txV  this  place  is  a  very  fine  one,  but  ia  the 
only  one  in  the  country,  all  the  other  outlets  being  merely  paths.    ] 

It  is  the  custom  of'  the  King  (PoCo)  to  sit  three  times  each 
day  in  public,  in  order  to  hear  and  decide  dit^putea ;  and  his 
•*nw«!«,  captains,  and  caboceera  also  pay  their  respects  to  him 
&>«*  times  a  day,  when  he  resales  them  with  palm  wine.  "Oie 
laws  (U^  very  severe,  death  bemg  the  general  punishment :  the 
iwntenee,  however,  may  in  many  cases  be  commuted  for  a  large 
sum  of  money.  Tlie  gainer  of  a  cans^  always  pays  the  expenses 
ttf  the  suit.  It  is  not  unusual,  in  cases  where  the  King  is  a 
pirty,  for  him  fo  submit  his  cause  to  the  determination  of  the 
enhoceersj  and  other  principal  men.  If  the  ailair  is  decided 
igninst  him,  as  happens  not  unfrequently,  it  is  his  custom  to' 
make  an  apology,  and  a  proportionate  compensation,  to  the 
injured  party.  The  government,  however,  is  a  pure  despotism, 
uid  the  Sovereign  is  the  universal  heir.  One  of  his  generals, 
the  second  in  command  in  his  army,  having  offended  nim,  the 
King  deprived  him  of  his  command,  took  away  his  300  wives  - 
and  his  slaves,  leaving  only  two  of  each  for  his  use,  and  ap- 
pointed him  overseer  of  the  feiryover  the  Bossumpra  and  of  the 
fishing  canoes.  After,  however,  the  degraded  favourite  had 
occupied  his  new  post  for  about  six  weeks,  he  was  found  hang- 
ing, naving  first  dispatched  his  two  wives  and  his  slaves. 

The  vrivea  of  the  King  are  said  to  amount  to  3334.  They 
inhabit  a  particular  quarter  of  the  city  which  is  walled  in ;  and 
it  is  death  for  any  person  even  to  pass  near  the  gate  leading  to 
their  residence.  When  any  of  them  walk  abroad,  they  are 
attended  by  a  train  of  boys  and  eunuchs,  and  by  a  military 
guard,  who  shoot  without  scruple  all  who  do  not  fly  on  their 
approach. 

Human  sacrifices  are  so  frequent  as  to  render  Cormar5ie  on 
this  account  a  very  disgusting  residence  for  an  European.  They 
"  play  with  a  man,"  as  they  term  it,  every  43  days.  A  criminal, 
or,  if  none  is  to  be  had,  a  prisoner  of  war,  if  of  high  rank  the 
more  acceptable,  is  brought  out  into  an  open  space,  and  taken 
possession  of  by  12  or  14  men  hideously  painted,  and  dressed  in 
tiger  skins,  eacn  being  armed  with  two  knives.  They  commence 
by  thrusting  a  knife  through  the  cheek,  transfixing  the  tongue, 
so  as  to  prevent  their  victim  from  uttering  any  cries ;  they  men 
insert  a  knife  near  the  shoulder-blade  on  each  side  of  the  back- 
bone ;  and,  lastly,  pass  a  cord  tlirongh  the  cartilage  of  the  nose. 
The  poor  wretch  is  then  made  to  dance,  and  is  mangled  with 
deliberate  cruelty  for  £ve  ot  sis  hottn.    H@  is  tlieu  led  before 
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the  King's  residence,  that  the  Sovereign  may  be  gratified  by 
the  spectacle  of  his  last  spfferings,  aqd  finally  of  his  decapita- 
tion. Whenever  the  King  goes  to  visdt  the  tombs  of  his  ances- 
tors he  is  obUged  to  propitiate  them  by  the  slaughter  of  firom  six 
to  12  hmnan  oeings.  The  son  of  me  King  of  Akim,  a  child 
seven  or  eight  years  old,  taken  at  the  conquest  of  the  country, 
was  placed  in  a  brass  pan  on  a  man's  head,  the  people  dancing 
around  him  in  front  of  the  chief  temple,  or  fetish  house:. he  waa 
thenripped  open^  his  head  cut  ofl',  and  tne  mangled  ^arcass 
thrown  mto  the  enclosure  of  the  temple,  a^  a  present  from  the 
King.  The  daily  sight  of  these  and  similar  cruelties  produced 
its  natural  effect  on  the  manners  of  the  people^  who  make  no 
scrUple  of  sacrificing  any  person  at  the  instigation  of  revenge  or 
gain :  and  though  no  one  py. law  is  allowed  to  sacrifice  a  himian 
neing  without  the  consehi  of  the  King  being  previously  obtained, 
yet  it  is  frequently  done  by  the  rich,  either  as  an  offering  to 
their  ancestors,  or  from  respect  to  their  own  fetish.  The  £tch 
roimd  the  town  is  the  general  receptacle  for  these  dead  bodies, 
in  consequence  of  Ivhich  all  water  for  domestic  use  is  obtained 
from  wells. 

The  dress  of  the  higher  classes  is  chiefly  silk,  or  finely- 
wrought  cloths,  the  manufacture  of  their  own  country,  inter- 
mixed with  silk,  which  they  obtain  by  unravelling  the  manufac- 
tured silk  which  they  get  from  the  European  traders  and  inter- 
weaving it  with  their  own  cotton.  A  profusion  of  gold  ornaments 
is  also  worn.  The  lower  orders  wear  cotton  cloths  of  blue,  white, 
and  black  stripes,  the  manufacture  of  their  own  country :  whence 
it  may  be  inferred  that  the  Indian  and  Manchester  articles  which 
they  purchase  on  the  coast  are  employed  in  their  commerce  with 
the  interior  of  Africa. 

The  only  river  which  the.  embassy  passed  on  its  way  to 
Ashantee  is  the  Bossumipra.  It  flows  through  the  Assim  coun- 
try :  about  four  days'  ioiumey  from  Cormarcie  it  is  as  broad,  as' 
the  Thames  at  Vauxhall,  and  is  deep.  Hence  it  takes  aa 
easterly  direction,  enterine  the  Akim  country  at  the  back  of 
Acra.  It  is  not  navigable,  being  obstructed  by  rocks  and 
numerous  falls,  and  is  supposed  to  be  the  Volta,  or  a  branch  of 
that  river. 

Eighteen  miles  north  of  Cormargie  runs  the  river  Tando,  which 
at  this  place  is  a  broad  deep  stream :  it  appears  to  run  west,  and 
i«  probaUy  a  branch  of  the  river  of  Assinee.  The  rains  neyer 
set  in  at  (Jormargie  before  the  month  of  August.  > 

The  territory  of  Ashantee  proper  is  but  of  small  extent ;  hnti 
the  whole  kinedom,  including  the  conquered  countries,  is  re^ 
puted  to  extend  firom  the  capiSd20  days' journey  to  the  east,  1$, 
to  the  west,  12  to  the  south,  aud  40  to  the  north.  j 

•  ■     •  •  ■  < 
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I'l  Besign  for  a  Bridge  across  the  Mersey,  at  Runcom. 
3.  C.  Loudon. 

•  (Witli   a  Plate.) 

•  SIR, 
'  I  SEND  you  terewith  some  sketches,  with  explanatory 

I  fcarka,  of  a  design  for  a  suspended  bridge,  which  I  had  J 
^ared  for  the  committee  at  Runcom  (see  Phil.  Mas.  for  J 
bat) ;  but  from  some  untoward  circumstance,  the  choice  i 
made  before  I  learned  that  it  was  time  to  give  in  the  planfl^ 
had  constructed  a  model  for  a  similar  design;  which  I  mein 
here,  merely  to  record  that  I  have  sent  it  to  a  friend  in  PolanoU 
be  presented  to  the  RoyalSociety  of  Warsaw.  Itwasinthata 
in  tne  spring  of  1813,  that  the  idea  of  a  suspended  bridge  I 
occurred  to  me,  as  suitable  for  crossing  the  Vistula,  there  Mf 
2000  feet  wide.     Having  passed  the  following  winter  in  Pet 
burgh,  the  magnificent  ramifications  of  the  Newa,  the  waf 
a  permanent  communication  between  the  two  principal  par 
the  city  (sometimes  unconnected  for  two  or  three  weeks  tog^ 
by  the  floating  ice),  and  the  inspection  of  numerous  de* 
and  models  for  bridges  adapted  to  these  circumstances,  in(5 
ine  to  pursue  the  subject  atifi  farther.  After  my  return  to  EngS. 
in  July,  1816,  I  made  some  sketches;  and  having  showiLiL 
of  these  to  Mr.  Telford,  that  gentleman  obligingly  showeal 
hia  design  for  Runcorn  (since  engraved),   which  I  condo 
was  approved  of,  and  therefore  paid  no  attention  to  the  subt 
till  in  May  last  I  saw  an  advertisement  inviting  artists  to  g' 
designs,  &c.     I  have  no  other  object  in  wishing  to  publis 
design  than  that  of  inducing  scientific  men  to  direct  their  a_. 
tion  to  a  subject  which  is  of  considerable  importance,  ixot  a 
to  this  countiy,  but  to  every  other. 

I  am.  Sir,  your  most  obedient  servant,  _ 

Basiaaler  Hquk,  Aug.  10,  ISIT.  3.    C.    LoUDOM 


Data. 

Aa  the  merits  of  every  design  must  necessarily  have  a  referSB 
to  the  object  in  view,  the  author  of  that  now  submitted  ba 
leave  to  premise  the  data  and  information  on  which  he  haa  pi 
eeeded  in  its  anangement.  It  is  considered  as  desirable  ' 
establish  a  commnmcation  between  the  counties  of  Lancaul 
and  Chester,  by  a  bridge  across  the  Mersey,  at  Runcom  G* 
about  eight  miles  from  Warrington ;  and  it  is  a  sine  qua  non  til 
die  navigation  of  the  Mersey,  which  is  considerable,  be 
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rupted,  even  during  the  erection  of  the  bridge.  For  this  reason 
it  IS  Bupposed  to  be  laid  down  an  data  by  the  committee  that  thft 
middle  opening  of  this  bridge  sbaJl  not  be  less  than  a  thousand 
feet,  and  that  the  road  or  arch  shall  be  so  far  elevated  as  to  leave 
of  tJiat  width  a  clear  space  of  not  less  than  70  feet  in  height 
above  high  water  mark. 

The  bottom  and  sides  of  the  river  are  a  compact  sand-etone 
rock ;  the  section  at  Runcorn  is  agreeable  to  that  given  in  an 
engraving  of  a  design  for  a  bridge  in  this  situation  by  Mr.  Tel- 
ford, and  of  that  copy  which  was  presented  by  him  to  the  Royal 
Institution  in  April  last.  The  design  now  submitted  consists  of 
a  road  constructed  of  cast  and  wrought  iron,  suspended  in 
equihbrio  from  cast-iron  fulcrums  or  piers,  but  diilertng  from 
otder  roads  suspended  from  catenarian  arches  (from  Mr.  Telford's 
•nd  Capt.  Brown's,  for  example)  in  the  form  oi',  and  distributioa 
of  the  weight  on  the  piers,  in  the  suspension  of  each  part  singly 
and  directly  from  the  piers,  and  as  to  a  mode  of  deriving  dxed 
points  of  resistance  trom  the  rock,  in  lien  of  abutments  of 
masonry. 

Description. 

Of  the  18  figures  referred  to,  the  tirst  three  are  descriptive  rf 
the  general  appearance  of  the  bridge ;  tiie  fourth  to  die  10th,  of 
the  details  of  its  consU-uction ;  and  the  remainder  are  chieflr 
diagrams  explanatory  of  the  principles  on  which  it  acts.  IM 
Fig.  1,  elevation:  Fig.  2^  plan:  and  in  Fig.  8,  profile, 

A,  represents  the  Mcnmis  or  piers;  being  connected  ranges 
ef  hollow  tapering  columns,  or  cylinders  of  cast-iron,  placed 
perpendicularly,  and  braced  by  stays,  struts,  tie  plates,  &e; 
(See  Fig-  3.) 

B,  the  jointed  iron  rods  which  suspend  the  road,  and  which 
are  not  fixed  to,  but  merely  lie  loose  ou,  the  ridge  piece  of  tha 
fulcrums  in  grooves,  as  seen  in  Fig.  3.  That  part  which  slides 
or  passes  over  the  fulcrums  is  composed  of  short  links,  so  as  to 
klide  with  little  friction. 

C,  iron  rods  continued  from  where  the  others  are  attached  to 
the  road,  down  to  the  stratum  of  rock,  and  there  fixed.  These 
rods  are  intended  as  a  substitute  for  an  abutment  of  masonry, 
K^ich  would  otherwise  require  to  be  formed  at  the  end  of  the 
road,  of  such  power  as  to  resist  the  strain  of  the  road  indicated 
by  the  diagonals  1  to  13  from  the  fulcrum  to  the  abutment,  and 
■inountine,  even  when  the  bridge  is  unloaded,  to  460  tons. 

Were  tnere  no  rock,  then  a  stratum  of  connected  blocks  tt 
■tone,  wood,  or  cast-iron,  might  be  substituted,  at  such  a  deptit 
u  that  the  load  of  earth  over  them  might  produce  the  poiVer 
required,  as  counterpoise. 

Or,  Supposing  the  ground  to  be  soft,  and  of  uniform  texture, 
for  a  considerable  depth,  then  might  piles  be  driven  and  con- 
joised  a  few  feet  below  the  surface  of  the  groimd  by  a  pavement 
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of  Btone,  or  framework  of  timber  or  cast-iron.  To  the  tops  of3 
these  piles  the  rods  C  and  I)  might  be  fastened,  eacli  preserring 
the  some  decree  of  inclination  under  the  road  which  it  htta  over 
it.  The  power  of  the  rods  to  draw  these  piles  diminishes  in  the 
iiame  ratio  as  the  angle  of  incidence,  viz.  the  acute  angle  which 
the  rods  form  with  the  pavement,  or  heads  of  the  piles ;  and 
will  be  indicated  by  the  diagonals  of  parallelograms  constructed 
on  the  same  principle  as  those  in  Fig,  1 1,  at  1,  2,  3,  &c. 

For  the  SEike  of  simplicity,  and  economy  in  excavation,  tlut 
rods  are  conjoined  in  pairs  under  the  road,  each  pair  bentg 
passed  through  a  strong  ring,  or  hnk,  as  at  Y,  Fig.  3,  and  after- 
wards carried  down  togetlier  to  the  rook. 

If  the  rock  is  compact  at  the  surface,  then,  by  increasing  ths 
dimensions  of  tlie  rods,  a  smaller  number  than  that  shown  in  the 
.elevation  will  be  sufficient  to  counteract  every  possible  sti'ain  to 
which  they  will  be  liable. 

In  the  case  of  a  bridge  on  this  principle  consisting  of  a  series 
of  equimensurate  openings,  of  course  no  such  rods  would  bs 
requisite  any  where  but  at  its  termination  or  abutments. 

xi,  extremities  of  those  rods  which  form  the  basis  of  the  road- 
way, and  also  some  of  the  suspending  rods,  inflected  over  the 
lulcnim  or  wall  of  masonry,  S,  and  made  fast  to  the  rock.  If 
tliere  is  a  command  of  the  ground  for  100  or  200  yards  at  each 
end  of  the  bridge,  in  the  direction  of  its  length,  even  these  small 
fulcrums  are  unnecessary,  as  observed  above,     (See  C.) 

E,  roadway,  the  basis  of  which  is  composed  of  iron  rods,  as 
arranged  in  Fig.  8,  to  which  is  bolted  the  wrought-iron  frame- 
work, exhibited  in  Fig.  7,  the  covering  being  convex  cast-iron 
plates  screwed  together  (but  not  to  the  framework),  as  at  W, 
Fig.  7.  The  whole  is  then  covered  with  clay,  chalk,  and  gravel, 
as  in  the  section  Fig.  6,  with  a  protecting  rail  for  the  foot-palJis, 
as  at  X,  X,  Figs.  5  and  6,  and  an  outside  cast-iron  parapet,  a> 
at  Fig.  4. 
■    F,  stays  to  the  columns  of  the  fuicnims. 

G,  H,  I,  struts  to  these  stays,  composed  of  flanched  plates  of 
cast-iron. 

K,  L,  M,  N,  O,  P,  horizontal  plates  flanched,  and  with  the 
flanch  arched  towards  its  juncture  with  the  stays,  so  as  to  abnt 
on  them,  and  thus  to  serve  as  binders ;  that  is,  both  as  struts 
and  ties. 

Q,  foundation  of  the  pier  on  the  rock. 

R,  excavation  to  the  rock,  in  order  to  admit  of  fixing  the  rod* 
C,  C,  thereto,  by  Lewis's  or  otherwise,  as  well  as  laying  the 
foundation  of  S,  ' 

S,  abutment  or  fulcrum  of  masonry  at  each  shore  or  termina- 
tion of  the  bridge.  i 
T,  basement  of  the  road,  composed  of  rods  connected,  as 
shown  on  a  larger  scale  in  Fig.  8. 

U,    wrought-iron  tramework,    placed  on  and  tixed   to  the, 
6 


.1.     I 


I818J  across  tke  Mersfy,  at  Runcorn,  17 

^»^8,  a«  Hen  OB  a  larger  «caie  in  Fig.  7,  and  to  which,  and  to 
the  basis,  the  suspending  rods  nre  xtt&ched  by  &ny  ordinsiy  • 
tnwle,  or  u  shown  in  Figa.  9  and  10. 

V,  tte  coavCK  ca«t-iron  plates  laid  on  the  wrouglit-iron  fVaiiie- 
Work,  Midi  Mtadied  to  each  uther ;  but,  if  thought  neceietuy, 
not  to  the  trtunes^ork,  to  allow  fbr  the  diilereiice  of  ezpaneioa 
between  cRit  Mid  wrought-iron. 

W,  id  Fig.  7,  6how8  the  same  platefl  on  a  lar^  scale,  and 
laid  down  across  the  road,  so  aa  iinder  a  pressure  Sways  to  abut 
asainM  each  other,  and  not  against  the  aides  of  the  road. 

I^g.  4,  ejection  of  part  of  the  centre  of  tlte  bridge  oa  u 
etilM^vd  ecttk,  showing  tha  suspending  rods  as  jointed  j  the 
t«i&ng  or  patapet,  &,c. 

TIbb  parapet  niihne  ie  so  contrived,  (^iefly  by  means  of  tha 
hollow  pyramidal  pillars,  Z,  Z,  as  to  admit  of  the  expanKiea  cf 
the  wTOUght-iron  irame  and  cast4iT>n  pawpet,  independently  of 
each  o^er.  Thus  the  parapet  raihng  is  attached  to  a  stmng 
oast-iron  plinth  or  blocking  couree  (see  Fig.  6),  which  is  cast  t» 
fa.  th«  outer  rib  of  the  frame,  -without  being  screwed  to  it,  fattt 
with  projections  which  pass  under,  or  catch  on  the  small  croM 
riba,  so  as  to  prevent  the  poesibility  of  overtuming. 

TTje  h<*ow  pillarG  are  firmly  fixed  by  screws,  and  each  has  a 
vetticel  opening,  equal  to  liiat  of  a  -v-ertical  section  of  the 
bEffapet.  In  these  opeiungs,  as  in  mortices,  the  ends  of  eack 
length  or  division  of  the  parapet  are  insert  ae  tenoaa  without 
being  fixed ;  and  of  course  the  wrought-iron  framework  nis^ 
thus  expand  by  heat,  or  be  deranged  by  a  strain,  with  no  other 
efietrt  than  drawing  the  parapet  a  few  li»e«  out  of  the  mortice,  «■ 
Hie  'Caat-iron  parapet  may  expand,  insertiag  itsftlf  a  few  line* 
fiutier,  !(c.  as  the  case  may  tie,  without  the  shghteat  injury  to 
the  fKbric.  Fig.  16  is  a  horizontal  section  of  one  of  the  pyt»- 
nidtd  pillars,  with  the  ends  of  the  parapet  raiting  so  iaHerted. 

Fig.  6,  enlarged  surface  plan,  or  vertical  profile  of  the  road, 
4b  wfech  Z,  Z,  are  ^e  pyramidal  pillars  A,  X,  single  iron 
wds  for  the  protection  of  the  footpath,  and  the  c«Bt-iian  blo^ 
itig-courae,  or  abutment,  Stc.  to  the  parapet. 

Fig.  6,  enlarged  section.     (See  Fig.  5. 

Fig.  7,  enlarged  view  of  one  of  the  wrought-iron  frames  odok 
f  osing  the  road. 

"W,  conrex  plates  laid  on  ditto.  (See  descriptions  of  Figs,  l, 
2,  and  3.)  If  it  is  desired  to  form  the  road  of  timber,  Ihen  oi^ 
the  outer  part  of  this  frame  is  to  be  used,  and  all  the  re«t  framed 
■tod  covered  with  flr  or  oak  planking,  Kc. 

Pigs.  8,  9,  and  10,  erilarged  -view  of  the  rods  fbrming  the 
tnsis  of  the  road. 

T,  (in  Fig.  8,)  the  plate  to  which  the  cross  riba  of  the  fraBM, 
Fig.  7,  are  attached  as  at  Fig.  9. 

2,  screw  boxes  of  a  particulajr  construction,  to  tight£a  th« 
^ods  in  the  first  erection,  and  afterwaida  if  required. 
Vol.  XI.  N°I.  B 


Ig  Design  for  a  Bridge  [Jar 

Fig.  11,  diagram  to.  show  the  disti-ibution  of  the  weight  and 
strain  on  one  l^lf  of  the  road  or  bridge. 

By  (dynamics,  or)  A.  well-known  law  in  mechanics,*  if  the 
road  were  suspended  from  a  catenarian  arch  (the  tangent  of  a 
curve  giving  the  direction  of  the  motion,  &c.),  and  its  total 
weight  between  the  fiilcnuns  represented  by  the  hue  A,  D,  B, 
the  total  strain  on  each  fuJcium  will  be  as  the  side  of  th% 
parallelogram  A,  C,  or  nearly  2^  the  weight  of  the  road. 
L  By  the  same  law,  if  in  the  small  parallelograms  1,  2,  3,  8u:> 
to  13,  the  short  side  represent  the  weight  of  that  portion  of  tfae 
bridge  destined  to  be  supported  by  each  rod,  the  long  side  of 
the  jtai^allelogi-am  will  represent  the  strain  on  the  fulcrum  from 
whicn  the  rod  is  suspended,  and  the  diagonal  hne  the  strain  oa  ■ 
the  abutmeut,  or,  in  this  case,  the  drawing  power  in  the  line  of 
the  road.  ' 

1  ,  The  circumstance  of  the  suependiiig  rods  being  delineated  ast 
strai^ti  lines  in  these  figures,  instead  of  being  represented  in 
ibe  catenarian,  or  other  nondescript  curves  which  they  will 
assume  in  nature,  is  of  little  practical  consequence,  as  th« 
tuigents  to  such  curves,  would  on  the  whole  indicate  rather 
less  strain  than  is  here  given. 

Fig.'  12,  a  diagi-am  to  show  the  ratio  of  the  increase  of  strain 
on  the  diiferent  rods  as  it  increases  from  the  fulcrums  towards 
the  centre  of  tSe  bridge  and  the  abutments,  the  use  of  which  is 
.to  give  the  exact  diameters  of  the  rods  at  all  the  different  points 
of  suspension. 

■  e,  e,  the  ratio  of  the  suspending  rods.  f,f,  the  ratio  of  ths 
longitudinal  basement  rods  under  the  road,  g,  g,  the  ratio  of 
.•train  on  the  diagonal  rods  z,  z,  in  Fig.  8,  owing  to  the  diver- 
.gency  of  the  rods  towards  the  fulcrums.  This  ratio  of  strain  is 
-jound  from  Fip.  14  and  15,  A,  A,  ratio  of  the  increase  of 
strain  on  the  cross  rods  of  Fig.  8,  from  the  same  cause.  (Se« 
Figs.  14  and  15,  &c.  on  a  larger  scale.) 

,  Fig.  13,  Supposmg  the  road  to  be  formed  of  timber  laid  on 
iron  rods,  instead  of  cast-iron,  &c.  in  that  case  this  represeota 
a  mode  which  might  be  advantageously  adopted  in  the  centre 
of  the  middle  opening,  as  saving  suspending  rods,  and  tendii^ 
-to  lessen  resihency. 

Figs.  14  and  15.     (See  Fig.  12,  h,  A.) 
, ;   Fig.  16,  cast-hon  plate,  three  feet  by  20,  as  a  basis  to  the 
roadmFig.  17. 

1  .Fig.  17,  a  design  preferable  to  Fig.  1,  but  constructed  on  the 
supposition  that  the  data  are  altered,  and  permission  given  to 
rest  one  pier  in  the  middle  of  the  river,  and  to  remove  the  other 
two,  each  50  or  ](J0  feet  towards  the  shores.  At  the  spot  where 
.the  bridge  would  pass,  the  bed  of  tlie  river  might  be  widened, 
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if  deemed  requisite  for  the  more  commodious  passage  of  vessels. 
It  is  questioned,  however,  whether  one  pier  in  the  centre  would 
produce  any  practical  inconvenience,  especially  if  the  two  side 
piers  were'  removed  50  or  100  feet  towards  the  shores. 

In  this  design  the  central  fulcrum,  which  may  be  formed  of 
masonry  or  cast-iron,  is  95  feet,  and  the  two  others  each  85 
feet  in  height,  above  high  water-mark ;  and  those  on  shore  are 
formed  rather  higher  than  in  Fig.  1,  because,  in  order  to  pre- 
serve the  requisite  height  for  masted  vessels,  this  plan  requires 
that  the  upper  smface  of  the  road  shovdd  be  aoout  26  feet 
higher  than  m  the  design.  Fig.  1. 

Over  these  fulcrums  an  iron  web  of  chain-work,  or  any 
number  of  lengths  of  jointed  rods  (say  30),.  are  to  be  laid, 
and  stretched  so  that  the  catenarian  segment  may  not  depend 
more  from  the  chord  Une  than  25  feet  in  the  two  larger  opemngs, 
and  proportionally  in  the  lesser.  This  will  leave  65  feet  clear 
through  the  whole  extent  of  the  two  large  openings  of  600  feet 
each,  besides  from  80  to  90  feet  in  the  angles  close  under  flie 
iulcrums ;  thus  affording  ample  room  for  the  passage  of  vessels. 

The  ends  of  these  30  rods  may  be  inflected  over  the  abutment 
fulcrum,  and  fastened  to  the  rock,  as  in  Fig.  1 ;  and  the  strain 
on  these  fulcrums  may  be  lessened  by  rods  similar  to  C,  C,  in  that 
figure. 

A  basis  is  now  secured  on  which  to  place  the  road ;  but  as 
it  would  be  extremely  incommodious  to  ascend  and  descend  with 
the. line  of  segments,  in  order  to  avoid  this,  and  have  the  road 
m  the  line  of  chords,  let  it  be  raised  so  as  to  form  one  continued 
inclined  plane  from  the  shore  to  the  simimit  of  the  central 
iiilcruni.  For  this  purpose  the  rods  in  each  segment  may  be 
connected  crosswise  at  the  distance  of  (say)  20  feet  by  a  plate 
and  slender  colimins  (say  11),  raised  from  each  plate,  of  a  suffi- 
cient height  to  support  the  road  on  the  chord  lines  of  the  arcs, 
or  in  any  one  plane.  This  road  may  either  be  constructed  as 
in  Figs.  1  and  8 ;  or  better,  by  simply  fixing  such  plates,  as 
Piff.  16,  to' the  plates  or  beams  which  connect  the  tops  of  the 
c^imns.,  A  railing,  clay,  gravel,  &c.  as  in  Fig;  1,  may  be 
added,  8cc.  &c. 

The  advantages  this  construction  would  have  over  a  road  sus- 
pended from  an  arch  or  arches  of  rods  or  chains,  are, 

1.  That  a  greater  number  of  rods  may  be  used,  and  conse- 
quenlly  a  greater  degree  of  strength  acquired.* 

2.  That  the  whole  of  this  strength  can  be  equally  brought 

*  Since  writing  the  above,  I  have  seen  at  Mr.  Brown^s  Chain  Cnble  Manufac- 
tory, Ide  of  Dogs,  a  model  in  which  a  road  is  suspended  from  an  inverted  cate- 
Bariaftarch  by  16  chains,  placed  in  foars  over  one  another.  This  is  evid^tly 
mncii  more  secure,  and  suitable  for  alteration,  renewal,  or  repair,  than  trusting 
to  four  chains  of  equal  strength  with  these  16,  and  may  serve  to  direct  the 
reader's 'attention  to  the  comparative  advantage  of  my  design. 
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ihlO  rise,  the  load  being  t-eg;Ularly  and  equably  placed  on  the 
tods,  80  that  each  bears  no  more  tlian  ils  due  proporUoh, 

3,  That  less  altitude  is  required  for  the  fulcniteAs. 

If  it  be  asked  Why  this  construction  would  not  suit  &  Bpan  or 
iOOO  (feet,  it  is  answered,  that  it  would  require  the  two  fulcmms 
to  be  fieariy  130  feet  above  high  water-mark ;  and  that  as  the 
toad  iriilSt  pass  over  the  tops  of  these  fiilcnims,  and  Should  not 
any  where  oe  steeper  than  1  in  12,  *  it  would  requirfe  a  mound 
or  mclined  plane  of  1000  feet  On  each  shore ;  thus  doublinc  tSfe 
teilgth  of  the  bridgp,  as  it  would  be  either  by  Figs.  1  ana  !7. 
Were  it  not  for  this  objection,  three  openings,  arranged  in 
the  style  of  Fig.  17,  may,  without  hesitation,  be  afflifified 
jireftirableto  Fie  1-t 

Fig.  18,  diagram  to  show  the  ratio  of  strain  hi  the  fulcrtlitt, 
according  to  the  depth  of  the  catenarian  segment.  Thus,  trheh 
it  depei^us  60  ffeet  froto  a  chord  line  of  1000,  the  strain  is  ta  the 
horizontal  line  at  50,  or  about  2^  times  its  weight  on  eacfc 
fidcrum;  where  100,  as  at  the  line  100;  where  loO,  as  at  the 
line  150,  8tc. 

Estimate, 

Thft  dimensions  and  calculations  on  which  tlie  folto^ing 
estimate  is  founded  were  taken  from  the  sketch  herewith  h&%, 
Wliich  is  on  too  small  a  scale  to  admit  of  peifect  exactitiwfe.  All 
fractional  parts  have,  therefore,  been  omitted,  though  they  &ffe 
!6  tunply  aBowed  for  in  the  totals,  that  the  gross  amount  itf 
mefttl  may  be  considered  as  exceeding,  rather  ttan  falling  (Sl*rt, 
bt  Whut  the  castings  would  actually  ^eigh. 

Casf-hvn  Fklcrvms. 
It  may  be  premised  that  the  whole  of  these  fulcmms,  exc^rtf 
ing  the  ridge  piece,  are  proposed  to  be  cast  riddled,  or  covered 
with  circulai'  boles  or  blEuiks,  equal  in  contente  to,  from  ooe-Uiird 
to  one-half  the  solid  contents  of  the  figures.  The  advantage  of 
this  mode  is,  &at  sufficient  stoength  is  obtained,  with  ti  saving 
of  from  one-third  to  one-half  of  metal : 

Caet-iron  frilcrums  808  tone,  at  10^.  per  ton J^SOSO 

Labour  in  fixing  at  1000  per  fulcrum 2000 

Suspending  rods,  2080  cwt.  at  50j Sl6p 


\  A  dcjigD  oa  dns  principle  trouM  be  sulfhble  Fnr  erotgitg  the  Fflrtt  bC  Ihe 
Queen's  Tttry  ;  and  if  any  iif  jonr  Scnteh  readen  will  fiivnur  vk  with  a  secRMi 
uf  that  part  of  the  river,  I  irill  lend  jou  a  design  ralamie,  and  an  spprDXhnatiAh 
to  Ihe  cow  of  inch  a  work.  If  ail  idea  shall  eTer  be  eiKertalned  of  coii«rniHtlt 
a  bridge  acmutbclriib  Ubaniiel,  tU>  dcil|^  (Fig.  iJ),  or  Htmethii^  v«ry  oeir  II, 
will  be  reH>ited  to. 
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Road. 

60  prepared  frames  of  wrou^t-irop  (Fiff,  7)y.each  wei^- 

Wg  SO  cwt  at  751,  per  fr^e,  for  5Q  frwnes,  is  ...:..  3750 
76Q  tops  of  cast-iron  piate  (W ,  Fig.  7),  at  9/.  ger  toa . . . .  6760 
4.100  feet  of  cast-iron  railins,   and  basis,  weighing  one 

« ,  ewt.  per  foot,  410  tons  at  IQ/ 410Q 

luting  the  ^faole  together ^ 600 

400  tons  of  grjtvel,  clay,  and  chalk,  and  laying  dowi,  8cc, 
ov«r  th^  cast-iron .  • .  • ..•..,.' , , ,    400 

EzeaTating  to  the  rock,  and  preparing  it  for  the  cast-ivop 

McnmiB,  fender,  piles, &c, ../.•... 1000 

Excavating  (at  R)  to  fix  the  rods,  C,  C • 100 

The  two  mcFums  or  abutments,  S  S • 660 

The  two  lodges,  earth-work  at  the  ends^  and  all  imfbreseen 
eq>enses    • .  • , 4561 

4QQ00 
If  the  road  is  formed  of  timber,  this  estiioate  may  aafely  be 
reduced  to  30,000/. 

Remarks. 

*  ran  «  .  \  "       '.  ••  v 

The  novelty  of  this  bridge  seems,  to  require  th^  s^me 
mUienak  shoiud  be  given  qf  its  con^tmetion,  and  sufficiency  t^ 
answer  the  prbposra  ends.  This  may'  eitlier  be  done  expert' 
fmnially,  algebraically,  otgewneirkally.  Experiments  in  niatters 
ef  diis  sort  are  of  little  use,  ludess  made  on  a  §ctf  e  nearly  aH 
hige  as  the  erection  itself;  and  therefore,  excepting  (br  wmA 
Mvlioular  purposes,  they  have  not  been  attempted.  The  alge- 
mio  ealcmua,  though  much  the  most  convement  and  accurate 
aetibod  it  xiot  generally  understood.  The  geometrical  mode, 
tterefinre,  of  exhibiting  the  composition  and  the  resolution  <^ 
fbncies  by  lines,  and  me  relation  of  the  forces  ascertained  by  4 
•cafe,  has  been  adopted  in  the  following  remarks,  as  easy  of 
eonfqrehension,  and  m  respect  to  practice  as  equally  satisfacAoiy 
to  the  mathematician  with  etdier  of  the  other  modes. 

I.  Qm  the  Strength  of  the  suspemding  Bode^  and  th»se  forming 

the  Bam  of  the  Road. 

The  total  weight  of  the  road  and  rods  is  as  Mows,  viz. : 

Tom, 

Suspending  rods,  and  rods  forming  the  basis  of  ihe  road  . .  109 

WroQj^t-iron  frames 126 

CSaat-nron  convex  covering  plates •  •  9 •  •  •  76Q 

Oast4reii  parapet  railing  and  j^tli •  • « •  410 

CSay,  gravely  and  chs£    •,•... 400 

17d4 
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Now  aB  there  aie  100  suspending  rods,  this  will  give  18  tons 
of  weight  to  each  rod.  Supposing  the  greatest  load  that  c«n 
poBsibly  come  on  the  road  to  be  100  six  horae  waggons  weighing 
12  tons  each,  this  will  give  an  additional  12  tons  to  each  rod; 
thus  12  and  18  =  30  tons  may,  therefore,  be  considered  £w  all 
the  weight  which  such  rods  can  possibly,  or  in  all  probability, 
become  hable  to  sustain;  but  which  weight,  as  will  presenUy 
Appear,  is  totally  independent  of  the  strain  produced  by  position. 

Aa  it  has  been  ascertained*  from  experiment  that  an  iron  bai 
will  snstain,  without  injury  or  derangement  to  its  particles,  half 
the  weight  which  will  tear  it  asunder,  we  may  conclude  that  a 
rod  requiring  70  tons  to  break  it  will  be  sufficient  for  No.  1,  in 
Fig.  11,  the  lowest  situation,  being  that  where  there  is  Uttle  or 
nothing  more  than  the  perpendicular  weight  to  be  sustained.^ 

But  OD  the  rods  13,  supposing  the  short  aides  or  ends  of  the 

?aralIelogram8  to  indicate  30  tons,  the  long  side  will  indicate 
00.  This,  Ijierefore,  will  demand  a  rod  which  would  require 
220  tons  to  break  it. 

Taking  as  a  standard  that  it  requires  28  tons  to  break  a.  rod 
of  one  inch  diameter,t  then  a  round  rod  that  will  require  70 
tons  to  break  it  must  be  l-j^  diameter,  and  one  not  to  break 
under  220  tons  must  be  2,5^^  diameter.  An  average  so  aa 
to  calculate  their  total  weight  is  thus  easily  obtained.-  Tile 
strain  on  the  basis  chains  of  that  part  of  tne  road  betweea 
the  fulcnims  accumulates  from  one  towards  13,  and  balaneea 
itself  at  13;  that  is,  the  strain  from  1  at  the  one  fulcrum 
to  13  at  the  centre,  is  comiterpoised  by  the  strains  from  1 
at  the  other  fulcrum  to  13  in  the  centre.  The  total  amount 
of  this  strain  (by  measurement),  the  bridge  being  fully  loaded, 
is  660  tons  to  each  bundle  of  26  rods.  Supposing  this  strain  to. 
be  resisted  by  the  two  longitudinal  rods  of  the  basis  at  13  in  the 
centre,  they  would  require  to  be  of  4-ji^  diameter  in  that  pwt. 
To  render  tiiis  unnecessary,  advantage  is  taken  of  the  wrought- 
iron  sides  of  the  frames  Fig,  7,  which,  being  all  closely  and 
strongly  screwed  together,  and  to  the  basis  of  rods,  are  pulled 
lengthwise  with  the  rods,  and  sustain  part  of  their  strain.  Ab 
they  are  at  an  average  six  inches  deep  by  half  an  inch  in 
thickness,  it  seems  needless  attempting  to  prove  their  adei|iULcy 
for  this  purpose. 

Half  the  same  amount  of  strain  would  have  to  be  provided 
for  at  each  pier  or  abutment,  were  it  not  thrown  off  among  the 
rods,  f,  r.  Thus,  by  being  divided  among  20  rods,  c,  c,  and  the 
two  basement  rods,  D,  D,  at  each  abutment,  it  is  easily  over-- 
come-  Did  it  all  centre  in  the  longitudinal  basement  rods, 
D,  D,  they  would  require  to  be  of  ^-^^  in  diameter ;  and  the 
difficulty  of  fixmg  them,  keeping  them  tixed,  and  repairing 
them  when  tney  become  deranged,  would  be  inconceivably 
great. 
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It  is  the  characteristic  of  this  design  so  to  subdivide  eveiy 
strain  and  weight,  as  to  render  them  easily  subordinate  to  human 
power,  whether  in  erecting,  adjustment,  repair,  or  renewal. 

II,  As  to  the  Stabilitif  of  the  Fulcrums, 

The  lofty  and  seemingly  Ughdy  constructed  iulcrums,  as  seen 
in  the  elevation,  appear  to  be  the  most  vulnerable  parts  of  this 
de»gn ;  but  on  turmng  the  eye  to  the  vertical  pronle  of  these 
fiderums  at  A,  Fig.  2,  and  its  end  profile.  Fig.  3,  it  is  observed 
-tO'be  in  effect  an  immense  wedge,  with  its  head,  or  greatei:  end; 
•inserted  in  the  bed  of  the  river,  and  having  the  rods  distributed 
over  its  apex  or  edge.  .   •     .         j 

The  use  of  these  fulcrums  is  evidently  twofold :  to  support  the 
mere  weight  and  gravity  of  the  road  and  rods,  and  to  sustain 
whatever  strains  they  may  be  subjected  to,  by  iJie  vibratory  mo- 
tion of  the  road,  when  very  heavy  carriages  are  passing  over  it. 
^  In  regard  to  its  fitness  for  supporting  the  mere  weight  or 
gravity  :  half  the  weight  of  the  whole  road  and  rods,  supposing 
•me  former  loaded  to  its  utmost  Umit,  will  be  only  1500  tons,  to 
•be  supported  by  eight  columns  whose  smallest  diameters  are.  18 
inches,  and  thickness  of  metal  one  inch  (less  one  half:  see  intro^- 
ductory  remarks  to  the  estimate),  the  area  of  the  emallest 
section  df  each  column  will  be  27  inches.  Now  taking;  the 
cohesion  of  cast-iron  at  50,000  lb.  per  inch,^  and  doubling  thii 
•for  its  resistance  to  compression, f  we  have  a  power  equal,  to 
•the  support  of  2200  tons  in  each  column,  which,  however,  is 
-only  required  to  carry  the  eighth  part  of  1500  tons,  i,  e.  some- 
thing under  200  tons. 

But  a  column  of  180  feet  in  height,  although  its  base  be  three 
•feet  diameter,  and  it  be  stayed  to  three-fourths  of  its  hei^ht^ 
-may  possibly  be  supposed  hable  to  bulge  or  bend  in  the  middle 
with  a  weight  of  200  tons.  There  have  been  no  experiments 
made  on  hollow  cast-iron  cylinders  that  I  know  of,  from  which 
-to  calculate  the  exact  weight  requisite  for  this  purpose ;  .but  I 
may- venture  to  assert,  that  in  this  design  the  braces,  struts,  BJOji 
tie  plates,  are  so  arranged,  with  a  view  to  counteracting  any 
tendency  of  this  sort,  that  the  feeling  of  every  practical  mechanic 
will  instantly  teU  him  it  can  never  possibly  occur  under  so  com- 
paratively tnfling  a  weight  as  200  tons,  on  a  column  capable  of 
sustaining  2000,  and  fixed  in  a  range  so  braced  and  stayed  as  to 
be  in  effect  a  solid  cast-iron  wedge.  • 

3.  The  strain  from  the  vibratory  motion  of  the  road,  when 
under  the  weight  and  impulse  of  heavy  carriages,  does  not  e^ily 
.admit  of  calculation ;  but  an  attempt  shall  be  made  to  show,  that 
for  this  strain  also  there  is  more  than  sufficient  strength.  r 

.    As  the  road  does  not  rest  on^  or  touch,  dnypart  of  the  fulcrun^ 

•  Dr.  Young'8  Lect.  XIIT.;  and  Reel's  Cyclopedia,"  Art.  Str.  of  Mat. 
f  Kobison,  in  tbird  edit,  of  Eocycl.  Brit.  Art.  ^U.  of  H^V 
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bnt  IB  merely  suapended  from  their  spex  ov  ridge-pitoe,  tnd  w 
sU  the  roda  lie  loose  ia  grooveH  in  tliu  ridge>pioce  (see  Fie.  <l>i it 
follows  tliat  aoy  rauilience  or  vibi^orj  motion  of  th,u  rota  oodld 
only  affect  the  fulcnim  by  the  friction  of  tlie  rods  (formed  ot 
roUer  links  in  that  part)  in  sUding  a  few  feet  in  the  groove,  when 
ft  heavy  weight  (say  34  tons)  poaaed  along  the  Qridg«.  "Riis 
gliding  or  motion  supposed  to  take  place  in  these  grooves  coold 
only  take  place  in  consequence  of  Buch  immense  weight  bdac 
in  motion  on  the  road,  ajid  would  by  no  means  be  a.  geoeiu 
thing.  It  would  operate  by  rubbing  on  the  cylinder  in  »  dowife 
Ham  direction  on  the  side  in  which  the  weight  was  operating, 
«nd  in  an  upward  direction  on  the  opposite  side.  As  the  fona 
cf  the  ridge-piece  is  a  semicylinder,  these  motions  would  be 
equal  on  each  side,  and  would  of  course  balance  each  oth«r. 
Thus  balanced,  they  may  be  considered  as  resolved  into  a  pch- 
pendicular  pressure ;  and  taking  the  friction  of  metal  on  mstll 
(migreased)  at  a  quarter  the  pressure, "  its  amount  is  not 
worth  taking  into  calculation.  It  may  be  observed  that,  fc^ 
the  mode  in  which  the  rods  are  distributed  over  the  fulcruinat 
the  weight  of  no  one  part,  including  ita  Btrain  and  frictioo, 
operates  on  any  single  point  or  column  of  the  fulcrum,  but  alwayt 
on  two  separate  and  distant  columns.  Thus  suppose  two 
waggons,  or  a  weight  of  25  tons,  entering  on  the  bridge  at 
cither  abutment,  it  would  first  bring  the  rods  13, 13,  (eee  profile) 
isto  a  state  of  tension,  then  12,12,  and  so  on.  When  it  arrived 
nndei  the  first  fulcrum,  its  weight  would  still  be  on  two  oolumna. 
When  in  the  centre,  it  would  he  equally  divided  between  both 
fulcnuns,  and  the  strain  between  botli  abutments ;  and  a»  it 
proceeded  from  the  centre  to  the  shore,  every  effect  it  produced 
on  the  rods  would  resolve  itself  into  a  perpendicular  pressure  Mi 
two  distant  parts  of  the  fulcrum,  and  a  strain  on  two  parts  of  the 
rock.  The  whole  of  this  operation  is  widely  different  from  the 
efiect  of  a  weight  on  a  road  in  part  suspended  by  an  inverted 
arch,  and  in  part  resting  on  its  fulcnims ;  where  a  continue 
action  and  reaction  on  one,  or  on  two  points,  must  tend  in  aoinp 
degree  to  diminish  the  stability  and  safety  of  the  fabric. 

III.  A»  to  the  Reiisiance  to  Resiliency,  or  undulating  Motion- 
In  all  the  chain  and  rope  bridges  which  have  hitherto  beea 
erected  (at  least  as  far  as  I  can  learn),  this  motion  has  occa- 
sioned a  prejudice  against  them,  both  on  account  of  its  incom- 
nodiousness,  and  the  injurious  effects  of  the  friction  produced 
on  the  edifice.  + 

Tbtre  are  only  two  ways  in  which  this  motion  is  to  be  resisted : 
by  the  ponderosity  of  the  materials,  or  by  constniction.  The 
fimt  is  a  clumsy  method,  not  likely  to  answer  all  the  euda  in 
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V)8W  BO  weQ  as  the  se^ondr  whicli  is  that  attempted  io  the  desiga 
•ubwitted. 

Tte  first  part  of  the  construction  calculated  to  resist  resiheQcy 
is  tha  entire  suHpeneion  of  the  rn^  frtun  one  aluorv  to  the  other- 
Did  it  reit  on  a  solid  body  of  oast-iron  er  masonry  at  the  fill" 
ciums,  instead  of  bein^  suspended  from  them,  that  part  of  the 
mad  being  fised  would  become  a  point  of  lesietance  to  reflect 
back  the  impulse  propagated  horizontally  by  a  heaify  body 
moviiig  from  the  fulcTumu  along  the  road  in  either  direction,  and 
would  thus  (in  a  lightly  oonatracted  and  highly  loaded  road  at 
leaftt)  occasion,  firat  a  springing  or  undulatory  motion,  and  then, 
not  having  exhausted  itself,  a  degree  of  lateral  resitiepcy.  But 
by  the  road  in  this  design  being  every  where  suspended,  it  no- 
vliere  afiords  points  of  resistance ;  whatever  motion  is  generated 
never  can  increase,  because  it  meets  with  no  interruption }  it 
will,  therefore,  expend  itself  in  gentle  pnlsations  lengthwise, 

lateral  resiliency  is  oecaHloned  by  an  iutermpted  longitudu^^ 
notiofi.  As  above  hinted,  it  can  hardly  take  place  in  this  roH  i 
\ai  if  it  should,  the  divergency  oi'  the  suspending  roda  wi^ 
«iqtose  a  salntary  counteractton. 

IV.  As  to  the  Mode  ef  Encutiou. 

A  tew  hints  shall  be  submitted  under  this  head,  leat  eomt 
(hould  imagine  this  degign  more  difficult  of  carrying  into  eHeut 
tian  (uj  inverted  arch. 

Thfl  fulorums,  being  ju«viously  fitted  together  where  cast,  may 
be  erected  with  scarcely  any  other  scaffolding  than  what  they 
themselves  afford.  Triangles  may  be  screwed  to  tlie  columns,  and 
the  gcimirate  pieces  hoisted  up,  and  dropped  in  their  places,  Sec. 
&«.  The  rods  forming  the  basis  of  the  road  are  to  be  elevated, 
and  fixed  in  their  situation,  l^  the  following  arrangement : 

Form  a  catenarian  arch  of  six  or  eight  common  chains,  and 
let  it  be  stretched  fi'om  shore  to  shore  over  the  tops  of  the  fiil- 
cfums,  but  having  pulleys,  with  ends  of  ropes  over  them,  fixed 
every  40  feet  asunder.  Raise  this  arch  so  as  to  be  a  few  yard* 
higher  than  the  situation  of  the  road.  This  being  dobe,  and  the 
basis  chains  all  attached,  and  in  order,  place  that  length  of 
bofiia  belonging  to  the  centre  opening  of  the  bridge  on  a  platform 
of  boats  directly  imder  the  suspended  aroh ;  tlien  let  96  ot  62 
neo  Beiae  the  rop^  dependent  fi^om  the  chains,  and  hoist  up 
the  basis  rods  to  their  situation.  One  or  two  men  may  then 
Mount  by  the  fulcruma,  and  belay  or  fasten  the  ropes,  llie 
basis  rods  of  the  two  sides  are  to  be  raised  in  like  maimer ;  and, 
when  elevated,  joined  under  the  fi»lcrums. 

The  permanent  suspending  rods  are  now  to  be  laid  over  the 
fulcnims,  and  to  be  attached  (beginning  at  the  tulcrums)  to  4ke 
basement  rods,  fixing  with  them  the  outside  plates  of  the 
wtought-iton  flames,  as  shown  at  Fig.  y.  This  must  of  course 
be  done  eo  as  what  ie  oa  one  side  of  a  fulcram  m'i^  ■Aw'i:^^  \* 
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balanced  by  what  is  on  the  other.  Where  the  road  had  been 
hoisted  too  high,  it  can  always  be  lowered  a  little ;  but  at  aR 
events  the  length  of  the  suspending  rods  is  supposed  to  be  s© 
adjusted  beforehand  as  that,  when  left  to  themselves,  they  wiH, 
retuin  the  road  in  its  proper  place,  without  requiring  any  altera 
tion. 

The  suspending  arch  of  chains  may  now  be  removed,  aod  the 
remainder  of  the  bridge  filled  in  at  pleasure. 

I  make  no  mention  of  machines  to  be  made  use  of  for  drawing 
the  rods  into  place,  hoisting  the  plates,  See.  nor  of  various  other 
details,  perfectly  known  to  practical  men,  and  which  alw^ 
occur  to  the  mind  with  the  occasion  of  using  them. 

V.  As  to  the  comparative  Merits  of  this  Design  with  that^m. 
Road  suspended  from  a  catenarian  Arch. 

1 .  The  first  advantage  of  the  design  submitted  is,  that  it  reqwrek 
much  less  weight  ana  strain  in  proportion  to  the  weight  m  the 
road  to  be  supported.  The  weight  of  the  centre  part  of  the  roa^ 
1000  feet  in  length,  is  900  tons.  With  the  strain  taken  by. 
measurement  of  Fig.  11,  it  amounts  only  to  1320  tons,  or  s 
strain  of  660  tons  on  each  fulcrum.  , 

Supposing  the  road  weighing  900  tons,  to  be  supported  by  s 
catenarian  arch,  of  which  13,  l3,  should  be  tangents  ;  that  iB,by 
an  arch  or  segment  which  should  depend  from  the  chord  line 
about  70  feet:  then  (by  admeasurement  of  A,  C,  Fig,  U,  A, 
D,  B,  representing  900  tons.)  the  total  strain  on  the  nJcnima 
would  be  3960  tons,  or  1980  tx>ns  on  each  fulcrum,  instead  of 
660,  according  to  my  design. 

liie  great  difference  in  the  amount  of  strain  between  these  two 
modes  arises  from  this,  that  in  the  arch  every  separate  strain  ia 
commimicated  to  the  fulcrum,  through  the  same  oblique  lever,  or 
curve  of  the  arch,  as  is  the  centre  strain ;  whereas  in  the  design 
submitted  every  sepai-ate  strain  is  communicated  in  direct  line» 
to  the  fulcrum,  and  the  nearer  the  fulcrum  such  strains  approach, 
the  more  acute  is  the  angle  formed  with  the  iulcrum  by  the  hne 
through  which  their  influence  is  communicated,  and  of  course 
that  influence  is  proportionally  diminished. 

Hence  it  appears  that  the  strain  on  the  rods  of  an  inverted 
arch,  however  much  it  may  depend  from  the  chord  line,  vrill 
ever  be  much  greater  than  by  the  construction  submitted,  and  aa 
near  as  possible  in  the  above  ratio  of  one  to  three. 

For  in  Fig.  18,  where  the  strain  on  an  inverted  arch  is  shown 
at  three  different  depths  of  segment,  viz.  at  60,  100,  and  150, 
from  the  chord  line,  the  line  mider  the  figures  sliows  the  straia 
by  the  constmction  submitted  (Fig.  1),  which  in  all  the  three 
cases  amounts  to  about  one-third  of  the  other.  When  it  is  con- 
sidered that  in  an  inverted  arch  this  strain  must  be  borne  by 
four,  eight,  or  16  rods ;  while  in  the  construction  submitted  it  is 
borne  by  .50,  the  advantage  of  the  latter  must  be  further  obvious. 
5  _ 
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2.  To  support  this  comparatively  greater  strain  of  the  catena- 
rian arch,  a  proportionally  stronger  fulcrum  is  required ;  and  if  it 
is  attempted  to  lighten  the  strain  by  raising  the  fulcrum  to  a 
considerable  height^  it  must  evidently  be  attended  with  very 
considerable  danger  from  the  vibratory  motion  of  such  an  enor^ 
mous  weight  on  a  high  tower,  however  strong.  At  all  events 
it  must  be  attended  with  a  greater  risk  of  danger  than  in  the  use 
of  the  sort  of  fulcrums  in  the  design  submitted^  where  the 
strain  is  commimicated  in  separate  portions,  and  is  easily  sub- 
jected to  calculation. 

3.  Resiliency,  or  undulatory  motion,  is  much  more  certain  of 
taking  place  in  a  road  suspended  from  a  catenarian  arch,  than  it 
is  in  me  case  of  a  road  suspended  agreeably  to  the  construction 
subinitted.  Every  inverted  catenarian  arch,  however  loaded,  must 
be  liable  to  have  its  equilibrium  disturbed  by  a  certain  increase  of 
weight  in  any  one  part.  The  point  where  the  weight  is  applied 
will  sink,  and  those  adjoining  will  rise,  and  so  will  every  part  of 
the  road,  as  the  load  passes  along  successively,  and  thus  an  un- 
dulating motion  is  produced.  This  motion  proceeds  to  the  pier 
on  which  the  road  rests ;  it  there  meets  with  resistance,  increasing 
the  undulation,  and  producing  lateral  resiUency,  and  this,  re- 
acting on  the  moving  weight,  redoubles  its  effects.  In  this  way 
a  motion  disagreeable  to  passengers,  and  dangerous  to  the 
fabric,  is  unavoidably  generated.  The  only  question  is,  whether 
it  will  be  produced  by  a  small  or  moderate  weight  on  a  ponderous 
and  extensive  arch,  and  to  this  question  it  is  not  easy  to  give  a 
satisfactory  reply.  Much  will  depend  on  the  roughness  of  th^ 
road,  and  the  rapidity  and  impetus  of  the  moving  body.  There 
cannot  be  much  doubt  that  this  sort  of  motion  womd  not  so 
readily  take  place  in  the  design  submitted,  because  then  every 
weight  as  it  passes  along  pulls  (so  to  speak)  directly  to  a  fixed 
point. 

These  discussions  apply  to  every  description  of  catenarian 
arch  in  which  tiie  rods  or  chains  are  placed  over  the  road,  but  do 
not  affect  sucnSflFig.  17,  where  they  are  all  placed  under  the 
road.  In  this  case  any  number  of  rods  may  be  adopted;  and 
from  there  being  no  high  tower,  there  can  oe  no  danger  fronv 
vibration. 

Compared  with  the  construction  now  submitted,  there  are 
odier  disadvantages  attending  a  road  suspended  from  a  catenarian 
arch,  such  as  inequality  of  strain  and  pressure,  difficulty  of 
attaching  the  rods  at  the  abutments,  &c. :  but  these  and  other 
objections  may  be  considered  as  local  and  peculiar ;  while  those 
above  enumerated  apply  to  every  possible  mode  of  suspending 
a  road  from  an  arch. 
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An  Analysis  of  the  Salts  prepared  hy  Mr.  Hetiry  TAovmoHjro^ 
the  Cheltemara  Waters.  By  llich£^rd  Phillips,  FJL.S.  ^ 
M.  Geol.  Soc. 

The  various  saline  compounds  procuTe4  from  lii^  wi^tqf9 .  of 
Cheltenham  are  introduced  to  public  notice  witlj  8i|ch  hj^  PTQ* 
tensions  to  peculiar  and  superior  qualities,  that  the  in^irestigalKm 
of  their  nature  cannot  fail  to  be  useful :  for  if  it  shom^  ^ 
proved  that  the  encomiums  l^estowed  by  Mr.  Thoinps<Mi  xxpoi^ 
the  excellence  of  his  preparations  are  justly  merite(}|  i(  W4£ft  ik 
IMivantageous  to  be  epaoled  to  imitate,  wnei)  it  ms^y  be  i|api09-f 
i^iblp  to  procure  them. 

In  order  to  effect  this  examination,  I  procur^  some  Of  ibfi 
salt  which  is  described  as  **  crystals  of  real  Cheltenham  salta^ 
made  from  the  waters  of  }/lv.  Henry  Thompson's  Montpeher  ^pj^ 
at  Cheltenham."  These  sa|ts  are  assorted  **  to  cont^  ftU  tli^ 
native  chalybeate  and  other  propertiesfor  which  the  waters'^ 
Gheltentaija  are  so  uniyerstmy  esteeiped/'  &o.  &c.  To  tjiis  Mr, 
Thompson  adds^  that  **  it  is  the  opipion  of  phycficiaM  t^at 
neither  tiie  alksthne  foundation  [b^e],  nor  the  chalybeate  n^turc^ 
in  Mr.  Thompson's  Cheltenham's  salts^can  be  iequaDed  by  UiqsQ 
artificial  ^mpounds  in  ihe  spurious  Cheltenham  salts  that  are 
made  in  mutation  of  them."  TJie  ciystalline  form  of  thip  s^lt  |8 
sufficient  to  convince  any  one  who  naB  the  slightest  jmowledge 
of  the  subject,  that  it  is  chiefly  si^phate  of  soda^  or  coimt;^i| 
Glauber's  salt. 

It  is,  however,  well  known  that  some  s^ts  during  crystalliza- 
tion take  up  other  substances  which  are  foreign  to  their  nature^ 
without  producing  any  remarkable  alteration  in  their  appeanmce*. 

In  order  to  ascertain  whether  any  such  event  had  occurred  tx> 
ihis  salt,  and  especially  whether  it  contained  carbonate  of  soda, 
of  which  the  waters  hold  a  small  quantity  in  solution,  I  dissolve^ 
120  grains  in  distilled  water ;  and  having  put  a  piece  of  tiirmeric 
paper  into  the  solution,  I  found  that  after  some  time  it  was  dis- 
tinctly reddened,  indicating  the  presence  of  an  alkali. 

To  determine  the  quantity  of  the  carbonate  of  soda,  I  added 
to  the  solution  dilute  sulphuric  acid  of  known  strength,  idKl  t 
found  that  when  ^ih  of  a  grain  of  sulphuric  acid  had  peen  used 
Ktmus  paper  was  reddened  by  the  solution :  ifchearefore  a  quartet 
of  an  ounce  of  the  salt  in  question,  which  is  the  quantity  men- 
tioned by  Mr.  Thompson  as  a  dose,  contains  scarcely  -J^th  of  a 
grain  of  dry  carbonate  of  soda.  :  /; 

I  then  dissolved  another  portion  of  the  salt,  to  try  wnether,  as 
is  asserted  by  Mr.  Thompson,  it  contains  any  chalybeate  im- 
pregnation :    but  the    addition    of  tincture  of  gais  did  not 
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brbduce  the  slightest  indication  of  the  preaence  of  oXide  of 
iron,  aHhoogh  it  is  capable  of  detecting  less  than  the  lOOOOth 
part  of  a  gTtiin  of  the  oxide. 

The  result  of  this  experiment  was  not  unexpected;  for  it 
could  scarcely  be  supposed  that  tlie  salt  should  contain  oJdde  of 
iroti  even  in  a  state  of  mixture,  and  much  less  in  that  of  combi- 
nation; for  carbonate  of  iron  is  readily  decomposed  by  ebtdli- 
tioTi,  and  the  o\ide  of  iron  is  precipitated,  before  the  salt  can 
be  cTystallized. 

I  nett  examined  whether  this  Glauber's  salt  is  mixed  with 
«iJttiniOn  Salt,  as  is  usually  the  case.  To  100  graina  dissolved  in 
distiUed  water  some  nitric  acid  was  added,  and  afterwards  boIw- 
tion  of  nitrate  of  feilver,  until  no  ftirther  precipitation  ensued ;  the 
ptecipitated  horn  silver  Weighed,  after  msion,  three  grains,  indi- 
cating about  1'3  gr.  of  common  salt:  whereas  an  equal  portion 
of  the  common  Glauber's  salt  of  the  shops,  wiien  siinil&riy 
tre^ed,  yielded  such  a  quantity  of  precipitate  as  shdWed  that  it 
tocteined  only  ,i,-th  part  as  much  common  salt. 

F^ftm  these  statements,  it  13  evident  that  the  "  real  CheltftD- 
ham  salts  "  contain  no  "  chalybeate  propertj- ; "  that  they  OTb 
merely  sulphate  of  soda,  or  Glauber's  salt,  mixed  with  a  minute 
quantity  of  carbonate  of  Soda,  productive  of  no  good  effect,  and 
a  small  portion  of  common  salt,  incapable  of  a  bad  one. 

The  next  saline  prepiratidn  is  described  by  Mr.  Thompson  to 
the  "'  efflorescence  of  re&l  alkaUne  Cheltenham  salts,"  8ic.  Of 
this  it  is  requisite  merely  to  state,  that  it  is  the  preceding 
Glauber's  salt  deprived  of  its  water  of  crystallization  ;  and  that 
it  contains  no  chalybeate  pfoperty  whatever,  as  asserted  by  thft 
fropriet«r. 

Among  other  merits  which  Mr.  Thompson  ascribes  to  the 
salts  I  have  just  noticed  is  this,  that  *'  the  aperient  and  tonic 
qualities  are  nicely  proportioned  by  nature."     Now  if  by  "  tonic 

Jualities"  be  meant  "  chalybeate  nature,"  I  have  shown  that 
ley  are  totally  destitute  of  it ;  and  if  it  be  meant  that  the  sul- 
phfite  of  Soda  resembles  what  is  usually  produced,  no  one  will 
disturb  ks  claim  to  the  distinction :  but  with  the  next  described 
compound  the  case  is  different ;  and  although  it  is  asserted  to 
be  frotti  nature,  neither  nature  nor  art  has  ever  produced  it.  This 
lalt  is  termed  by  Mr.  Thompson  the  "  efflorescence  of  real  mag- 
Defcitu)  Cheltenham  salts  made  from  the  waters  of  the  Chalybeate 
Iife^esian  Spa ; "  and  it  is  asserted  to  be  "  a  subsulphate  frMft 
n&tiilte  which  combines  both  a  pufe  and  a  subsulphated  magneMi 
m  its  composition." 

Although  this  salt  must  be  deprived  of  the  encomium  be- 
stoired  upon  it,  yet  supposing  that  it  might  possess  some  claiia 
to  attention,  it  was  submitted  to  examination. 

Rve  hundred  grains  of  this  preparation  were  put  into  distilled 
fcttter,  and  boiled ;  the  whole  was  dissolved,  excepting  0-3  of  ft 
grsun ;  this  insoluble  portion  was  white,  and  probaUy magnesia, 
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or  its  carbonate.  I  did  not  determine  which,  because  the  dose 
in  which  it  is  exhibited  scarcely  amounts  to  -yi^th  of  a- srain. 

This  salt  loses  44  per  cent,  by  being  heated ;  and  the  remain- 
ing 56  parts  consist  principally,  of  Epsom  salt  mixed  with  about 
.p^thpartof  a  grain  of  magnesia,  or  its  carbonate,  and  a  small 
]portion  of  muriate  of  magnesia,  or  of  common  salt ;  I  ha;ve  not 
examined,  noi:  does  it  matter,  which. 

The  last  preparation  to  be  noticed  is  called  by  Mr.  Thompson 
**  Murio-suiphate  of  magnesia  and  iron."  Of  the  existence  oi  any 
compound  to  which  this  name  is  apphcable,  I  am  as  ignorant  ap  of 
the  subsulphate  of  magnesia  asserted  to  exist  in  the  last-described 
folt;  nor  is  it  indeed  clear  what  is  intended  to  be  conveyed  by 
this  appellation ;  it  may  mean  either  a  binary  comipound  of  mu- 
riate of  magnesia  and  sulphate  of  iron ;  or  a  quaternary  one  ot 
muriatic  acid,  sulphuric  acid,  magnesia,  and  iron;  but. the  salt 
in  question  is  neitner  of  them. 

One  hundred  grains  heated  to  redness  lost  37*5  gr.  A  similar 
quantity  put  into  water  left  0*1  of  a  grain  undissolved,  which 
was  evidently  peroxide  of  iron.  Tincture  of  galls  added  to  the 
solution  did  not  give  any  evidence  of  its  containing  oxide  of 
.iron ;  and  from  two  separate  solutions  of  100  grains  of  the  salt 
I  obtained,  by  nitrate  of  barytes,  121  grains  of  sulphate  of 
barytes ;  and  by  nitrate  of  silver,  3*3  grains  qf  horn  silver.  Now 
these  quantities  of  sulphate  of  baiytes  and  of  horn  silver  indicate 
about  61  of  sulphate  of  magnesia  and  1*4  of  muriate  of  mag* 
nesia. 

This  salt,  then,  described  by  Mr.  Thompson  as  "  murio-sui- 
phate of  magnesia  and  iron,"  consists  of  about 

Peroxide  of  iron 0*3  gr» 

Sulphate  of  magnesia   61* 

Muriate  of  magnesia     1*4 

Water.. 37-5 

100-0 . 
In  plain  English,  this  salt  consists  of  Epsom  salt  deprived  of 
part  of  its  water  of  crystallization,  discoloured  by  a  little  rust  of 
:}ron,  and  Uable  to  become  rather  damp  by  exposure  to  the  air, 
on  account  of  the  deUquescence  of  the  muriate  of  magnesia 
which  it  contains. 

,  It  has  been  justly  observed  of  these  preparations  "  that  not 
one  of  them  is  similar  to  the  water  which  is  drank  at  the  Spa.'*^^ 
In  order  to  obviate  this  difficulty,  Mr.  Thompsoni  prep^ed  the 
"  original  combined  Cheltenham  salts,"  by  evaporating  the 
waters  to  dryness.  I  shall  presently  state  my  reasons  for  be- 
lieving that  this  process  cannot  remedy  the  defect  described ; 
and  in  corroboration  of  my  opinion  I  may  remark,  that  Mv> 
Thoinpson  has  allowed  that  ^^  the  medical  gentlemen  who  gave 
it  a  trial  [the  original  combined  Cheltenham  salt]  did  not  make  a 
favourable  report  of  it,"    It  is  presumed  that  the  tonic  eflfect  of 
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the  wiatent/depends  upon  the  oxide  of'  iron  which  they  ccHitain ; 
and  there  can  be  no  doubt  that  its  power  would  be  extremely 
leffiiened^  if  not  totally  destroyed,  by  boiUng  the  saline  and 
chalybeate  contents  of  the  water  to  dryness ;  for  it  is  well  known 
that  the  protoxide  of  iron  which  exists  in  the  watei:i»y  would  be 
conveorted  into  peroxide  by  the  operation ;  and  whenever  per- 
oxide of  iron  is  exhibited  in  a  solid  form,  several  times  as  much 
of  it  are  required  to  produce  an  equal  effect  as  a  given  quantity 
of  the  protoxide  of  iron  in  solution :  it  is/  thererore,  evidently 
improper  to  convert  any  part  of  the  small  quantity  of  protoxide 
.of  iron  which  these  waters  contain  into  peroxide,  because  the 
diminished  power  of  the  oxide  of  iron  cannot  be  compensated 
without  greatly  increasing  the  purgative  effect;  and  by  this 
also  the  resemblance  between  the  salts  and  the  waters  from 
which  they  are  produced  is  destroyed. 

I  have  already  stated  Mr.  Thompson's  opinion  of  what  h« 
terms  the  artificial  and  spurious  Cheltenham  salts :  I  have  never 
examined  any  of  these  preparations ;  but  I  have  no  hesitation  in 
«sserting  that,  by  proper  management,  such  a  combination  of 
purgative  and  chalybeate  salts  may  be  effected  as  would  be  much 
more  efficacious,  and  more  nearly  resemble  the  Cheltenham 
waters,'  than  any  compound  that  can  be  obtained  by  evaporating 
these  waters  to  dryness. 
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A  new  Quadratic  Theorem :  an  improved  Method  of  extracting 
the  Square  Root  from  Trinomialsy  Quadrinomiab,  Pentano* 
mials,  and  Hexanomiak,    By  Joseph  Reade,  M.D. 

SIR, 

Should  the  following  method  of  extracting  the  sauare  root 
£rom  compound  quantities  meet  your  approval,  you  will  please  to 
insert- it  in  yom*  Journal.  That  the  mathematical  reader  may  the 
bcitter'be  enabled  to  estimate  the  advantages  of  this  theorem,  I 
cshall  work  an  example,  first  according  to  the  method  at  present 
.in  use,  and,  secondly,  I  shall  work  me  same  sum  according  to 
my  own  method,  that  a  comparison  may  be  made.  In  this  paper 
I  shall  confine  myself  to  the  extraction  of  the  s(]^uare  root,  as 
much  more  necessary  and  useful  than  the  cube,  biquadratic,  or 
liigher  powers. 

Rule  at  present  in  Use. 

1.  Range  the  quantity  according  to  the  dimensions  of  some 
letter^  fmd  set  the  root  of  the  first  term  in  the  quotient. 
:    2,  Subtract  the  square  of  the  root  then  found  from  the  first 


term,  hnA  bring  down  tfre  two  next  tfASftg  to  the  reaainder  for  i 
dividend. 

3.  Divide  the  dtvidemi  ty  dowWe  the  tivat,  and  set  the  nntt 
botii  in  rtie  QUOtifent  and  divisor. 

4.  Mulfipty  the  divisor  thus  inct*aBP(l  by  the  feum  last  pitt  is 
the  qnotient,  and  Bubtracl  the  pj^dwct  froai  the  divideao,  Ami 
Bo  on  as  in  common  arithmetic. 

Accurding  to  this  ndr,  let  ub  now  extract  the  square  met 
fiofii  the  ctmipoimd  quantity : 

4a*  +  U«Vv  +  13«*j;*+6aa*+a:*(2a«  +  3aj+J*Bq.Wot 
4a* 


4«'a*+6flj-'+a:* 


0         0         0 

1j^  tiH  tiott  WoHt  this  Gtoia  according  to  the  improred  theom% 
and  mark  the  difterence : 

Huh. 

1.  Arrange  the  compound  quantity  according  to  the  dimen- 
sions of  some  letter,  and  set  the  root  of  the  farst  term  in  the 
quotient  underneath. 

2.  Multiply  the  root  by  2,  and  divide  the  second  term  by  ihe 
iR-odaet,  'phicine  the  quotient  under  the  second  teim. 

3.  MViltfpJy  <£e  laat  quotient  by  3,  and  divide  the  third  term 
by  the  product,  placing  the  quotient  under  the  third  terofc. 

4.  Square  the  fast  quotient,  and  by  tlie  product  divide  the 
last  term ;  if  nothing  remain,  the  square  number  is  measured  by 
Iht  squats  root  thus  found.     Like  si^a  give  + ,  unlike  ngns  — . 

This  rule  answers  for  quadiinomius,  pentanomiais,  «8d  hem- 
tifmiiate  ;  for  by  cutting  off  the  mediate  terms,  as  may  appesf 
&om  the  following  examples,  pentanomiala  and  hexanomiw  orft 
reduced  to  quadnnomiais.  In  trinomials  the  second  or  lastteftt 
miut  be  squared.  According  to  this  rule,  extract  the  square  root 
ft«tt 

3a'+3naj  |+         j;*4-0  sqtiare  root. 

Here  the  root  of  the  first  term  4  a'  is  2  «',  which  we  place  in 
the  qaotient  under  the  first  term :  secondly,  we  multiply  thiB 
root  by  2,  giving  for  a  product  +  4  a",  by  w^ich  we  divide  the 
eeoond  term  +i2a^x.  The  quotient  +  3  a  j  is  placed  undet 
the  second  tenn.  We  now  pass  over  tile  mediate  tenn  +  13  fl"  j* 
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placed  within  crotdMto:  and,  thirdly,  we  multiply  the  last  qno* 
tient  rf  Za.x  by  2 ;  the  product  is  +  6  ax,  by  wnich  we  divide 
the  third  term  +  Q  a  x^-j  the  quotient  +  x^  is  placed  under  the 
third  ta9Qii.:fi>ttithlyy  we  square  +  j:*  =s  +  j:*,  by  which  we 
divide  +  x*;  nothing  remains;  therefore  the  ^quantiW  is  truly 
measuTi^  by  thq  square  root  2  a^  +  3  a  x  4*  j?^.  Sla^ema- 
ticiaos  must  at  once  see  the  many  advantages  this  simple  theorem 
has  over  the  complex  one  at  present  in  use,  especially  where  the 
higher  geometry  is  connectea  with  algebra.  We  remark  that  by 
the  old  method  we  are  obliged,  as  in  the  foregoing  example,  to 
employ  six  Unes,  or  24  terms ;  in  the  other  only  two  lines,  or 
eignt  terms ;  the  saving  in  time  and  calculation  is,  therefore, 
immense ;  for  in  fact  we  change  compound  into  simple  division. 

Let  U8  now  work  a  few  sums  according  to  this  method,  be-t 
ginning  with  a  trinomial.    Extract  the  square  root  from 

tf*  —  4  a*  X*  +  4  1^ 

fl*  —  2      X*  +  0  square  root. 

Here  the  root  of  the  first  term  a*  is  a',  which  we  place  in  the 
quotient :  secondly,  we  multiply  this  root  by  2,  giving  for  a 
product  +  2  a*,  by  which  we  divide  the  second  term  —  4  a*  *•; 
the  quotient  is  —  2  x*,  which  we  place  under  the  second  term : 
thirdly,  as  this  sum  is  a  trinomial^  we  square  the  last  quotient 
^  2  J?*,  giving  +  4  x*,  which,  subtracted  from  4  jr*,  leaves 
nothing;  therefore  the  square  root  is  a*  —  2 1*  +  0. 

Extract  the.  square  root  from  the  following  quadrinomial : 

'    fl*  -  4a»6  +  8a6»  +  4  6* 

a*  —  2  a  6  —  2     6*  —  0  square  root. 

Here  the  root  of  the  first  term  a^  is  a^,  which  we  place  in  the 
quotient:  secondly,  we  multiply  this  root  by  2,  gtvinff  for  a 
product  2  a«,  by  which  we  diviae  the  second  term  —  4  cr  6 ;  the 
quotient  is  —  2  a  ft,  which  we  place  under  the  second  term  i 

thirdly,  —  2a6  x  2  =  —  4  aft  and  +  8  a  6»  h 4a*gives 

-.  2>  for  the  third  term.  Lastly,  -  2  ft«  x  ^  2  &•  =  +  4  6% 
which  subtracted  firom  the  last  term  leaves  nothing.  Therefore 
ifiief^uareroot  is.a*  —  2  a  6  —  2  *•  —  0. 

'Tbislaflt  example  is  taken  from  the  Philosophy  of  Arithmetic, 
Hbbl  elementary  work  of  considerable  merit,  by  mr.  John  Walker, 
hie  FeHow  of  Trinity  College,  Dublin. 

Extract  the  square  root  of  the  following  pentanomial  t 

<i*  +  4  a*  a:  I-  +  6  a«  x«  I  +  4  a  a:*  +  X* 

a^  +  2a  x\  1+        x^  +  0  square  root. 

Extract  the  square  root  from  the  fofloveing  hexanomial : 
a*'^6na\'^ixa  +  9nn\^6nz  +  zz 

«   —  3ii    f  1  +  ^       +OwqmeToct. 

Vol.  Xi.  N^  L  C 
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Extract  the  t^mat  not  f><»  the  IbUowing  pentaooinial,  aad 
Move  it  bv  io«Art«o : 

_,   _9xl  1+8       +0  square  root 


^  -2* 


^  _  »  ,>  +  8  »• 

-  16  I 

-  16  I  +  64 

^   _  4  I"  +20i' 

-  32  I  +  64 

mnhinlL     '' 


the  optTfttor  wish  to  save  himself  the  tedious  miilti}rfi- 
•MBequeat  to  this  proof  by  involutioa,  he  may  eilJier 

B,„»„„  ft  letter  according  to  the  binomial  theory  of  Newton, 
_  ^  B^y  use  the  following  more  single  and  concise  method: 

M^<q)*y  ^^  ^*'  ^y  ^'^  ^^^  '^^"^  '^'  ^^  square  root,  and 
AjY^ijIi  Aw  product :  secondly,  square  the  mediate  tenu  of  the 
2^  uid  subtract  &om  the  mediate  terms  of  the  square  qoan- 
Ay;  if  nothing  remain,  we  may  be  certain  the  calculation  ii 
Mucct.  TTius  in  diis  last  example  we  multiply  the  firat  term  of 
OA  foot  +  x^  by  the  last  term  +  8  =  +  8  r',  which  doubled 
V  +  16  x*t  ^^^  ^^  mediate  term  —  2  i  squared  =  +  4  r», 
which  added  =  +  20  r* ;  subtracted,  leave  nothing.  The  ad- 
vwtage  of  tills  method  may  be  well  illustrated  by  extracting  the 
Moue  root  according  to  the  rule  at  present  recommeDded  bj 
ftUthorS)  and  then  involving  the  root  back  agEun  to  the  square 
quuitity,  when  it  will  be  found  that,  according  to  the  theorem 
berein  recommended,  the  evolution  and  involution  may  be  per- 
formed in  two  Unes,  instead  of  12,  required  by  the  other.  This, 
julepeDdent  of  its  simplicity  and  accuracy,  must,  1  presume,  - 
recommend  its  adoption. 

Bitract  the  square  root  from 
a*    +4aa'|+4(i6  +  4a'[+8Aj  +  4  6« 
a     +  2x      \  I+2A+0 

Here  to  measure  the  mediate  terms  +  a  x  +  2b  =  10  h 
and  +  2  a  i  doubled  =  A  ab,  and  +  2x  squared  =  4  a«,  which 
lubtracted  from  the  mediate  terms  of  the  cwimound  quantity 
leaves  nothing.  The  square  root  of  a  pentanomiaJ  or  a  hesano- 
tniai  never  exceeds  a  trinomial.  In  a  pentanomiBl  the  root  is 
extracted  from  the  first,  second,  and  fourth  terms :  in  a  hexano- 
mial,  from  the  first,  second,  and  fifth  terms.  Indeed  a  penta- 
nomial  IB  nothing  more  than  an  abbreviated  hexanomial. 

Extract  tlie  square  root  of  the  following  hexanomial : 

a+2&l  |—  jp  4-0  square  root. 


Fojr.  t^  ll^clifitc^  tetm:  4  x  doubled  ;;:;  2  Ifjc  M^4  '<H  2  & 
iqiugred  ^  4  ^»  wjbiob  w]b<7&cted  l^»Te9  nQthiogv 

Extract  the  sqitftre  foot  of 

at  —  8  «•  S  I  +  2  fl  6«  +  16  «•  6*  I  —  8  a  ft*   +6* 
a    f^  i  m   b\  1+         6«+0 

For  the  mediate  terms  +  a  x  +  ft*  =  a  &•,  which  doubled 
ss  2  a  ft*,  and  ^  4  a  ft  sqoared  =  16  a^  b*,  which  subtracted 
leave  nothing. 

Extract  the  square  root  of 

«•  —      tf    « I  I  -f       a^»       +  0 

For  the  mediate  terpo^  a*  >i  .A*  bp  14*  a*  x«,  which  doubled 
s=  2  a«  a:«,  and  —  a  ^  squared  zs  +  a*  x^,  which  added 
as  +  3tt«i«. 

Bxfracst  thfi  ^ar^  rwt  firom  the  M^ififiS  h^fjuomi^  s 


+  32  ft  4*  »l 
-8+0 


a*  —  4  a*  ft  I  —  16  a*   +  4  ft* 
a*  -  ^  *       I 

For  the  mediftte  terms  +  a*  x  —  8  =  —  8  a*^  which  doubled 
s  —  16  a«,  and  —  2  ft  squared  s  +  4  ft*. 

Some  mathematicians,  saasibk  of  the  tediousness  by  evolu* 
tipB^  tove  advised  tbe  ^xG^tipn  0/  tbp.  ropfc  pf  ^e  mpst  simple 
imm^  CPtoepttog  libm  tpg^ftejr  tby  tftp  sjtoop  +  prj-,  as  Qiay 
Be  juaged  most  nt^  then  iiivolving  &is  coiApound  root  to  th^ 
pof^T  powers  if  it  h§  the  &«jgp,  with  the  jpyeA  W^tity,  Uia 
quare  root  jis  found  as  in  ^  fp^owiogp  ^i^^ix^U :  4^  -f  2  a  ft  4- 
2tr 4P  +  ft*  +  8  ft c  +  -a*.  Ajpcprdwg  to  this  im&fiff  Biethpg^ 
IflLe  sailing  without  a  cpmps|3j»|  tl^e  m%,  (ovxik^  ^  sl^lli  t§ro^ 
are  supposed  to  give  tb^  sc^^r^  JKLPPt ;  irh^Q^  m  r^itJSty  it  }A 
extracted  from  the  first,  ^eponi^  mi  fiflji  t»vmf  f»  SWgr  b$. 
seen  according  to  the  following  woifdng : 

f^+?^*l+2ac  +  ft>I+^  b  P  +  0^     , 
:   •       a    +         >  I  I  +  ^  -f  0 

For  the  medkte  terms  «  k  cmne,  wliaidiidodbiid  cs  -f  3  laf^, 

and  ft  squared  s  +  ft*.        . 

Some  may  prefer  the  following  n^^thod  of  working  these  syjps* 
Extract 'Ae  square  i^t  from 


+1Ja« 


i2i»i 


«Mim      ■■ 


ih*»      I*** 


■  < 


+> 

0 


c^ 
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For  the  mediate  tenns  +  b*  x  +  b*  =  a*  b*,  which  doubled 
t=  2ffl»  b*,  and  —  ab  squared  =  +  a«  b*,  which  added  =  +' 
3  a*  b*,  exactly  meaauring  the  mediate  quantity. 

Sir,  I  remain  your  obedient  servant, 

Joseph  Rbadb,  M.D.. 


ARncLE  VII. 

I^mtntas  and  Propositions.     By  Mr.  J.  Adame. 

(To  Dr.  Thomson.) 

SIR,  Slonehetue,  Oct.  9,  IStT, 

Should  the  following  lemmas  and  propositions  merit  a  place 

in  your  Annah  of  Philosopki/,  your  inserting  them  therein  will 

mach  oblige 

Your  humble  servant, 

James  AoAHflj 

Lemma  I. 

The  angles  made  by  ordinatea  and  tangents  at  different  points 
of  a  curve  are  unequal,  those  being  less  that  are  nearest  ths 
vertex. 

Let  A  F  B  be  a  curve  of  continued  cur- 
vature ;  A  H,  F  G,  ordinates  to  the  ab- 
sciBsa  JS  H ;  and  let  the  tangents  A  D, 
FC,  to  any  two  points,  A,  F,  on  the  same 
BJde  of  the  vertex  B,  intersect  each  other 
in  the  point  E,  and  the  tangent  B  I  in  the 
points  D  and  C. 

From  this  constraction  it  will  appear  that  the  external  angle, 
A  D  I,  is  greater  than  the  internal  angle,  ICE;  that  ia,  die 
angle D  A H  greater  than  the  angle  CFG.     Q.  E. D. 

Lemma   II. 

The  arc  of  it  circle  is  less  than  its  corresponding  tangent. 

With  the  radius  CA  describe  the  arc 
A  B,  draw  the  tangent  A  D,  and  join  C  D. 

Per  mensuration  4.  C  A  x  AD  =  the 
area  of  the  triangle  CAD,  and  j-  C  A  x 
A  B  =  area  of  the  sector  CAB;  there- 
fore, area  of  triangle  CAD:  area  of 
iector  CAB  ::  AD  ;  A  B.  But  the  triangle  ia  greater  than 
the  sector;  therefore  A  D  ia  greater  than  A  B;  that  is,  the 
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tangent  greater  than  the  arc.    (Dr.  Hutton's  Couree  of  Mathe- 
mabcs,  vol.  iii.  p.  39.) 

Oiherwise. 

By  putting  the  radius  C  A  =  r,  the  arc  A  B  =  a,  and  tan- 
gent A  D  =  t ;  we  have  from  the  nature  of  series,  t  ^  a  + 

3?  +  is7.  +  3l^  +  *^- 

It  is  also  apparent  from  the  tables  of  natural  tangents  and 
circular  arcs  to  radius  unity. 

Propositioa  I. 

Ai^  arc  of  continued  curvature  is  lass  than  its  corresponding 
tangent. 

Let  A  B  be  an  arc  of  continued 
curvature,  concave  towards  the  or- 
dinate A  E,  whose  vertex  is  B,  and 
let  the  tangent  at  A  meet  the  ab- 
xciesa  E  B  in  D. 

Conceive  the  curve  A  B  to  be 
divided  into  indefinitely  small  por- 
tions, either  equal  or  unequal,  such 
as  FG;  through  the  points  F  G 
draw  H  I,  K  L,  parallel  to  E  D ; 
and  let  F  N  be  a  tangent  to  the  curve  at  F :  also  draw  F  P 
parallel  to  A  D,  and  F  M  parallel  to  A  E. 

Now  since  F  G  is  an  indefinitely  small  part  of  the  curve  A  FB, 
it  will  evidently  coincide  with  its  osculatitts  circle ;  therefore  F  N 
will  be  a  tangent  of  the  circular  arc  which  coincides  with  F  G, 
and  F  N  greater  than  F  G.  (Lemma  IL)  By  construction  FP 
is  parallel  to  A  D ;  therefore  the  angle  D  A  E  is  equiJ  to  the 
angle  P  F  M ;  but  D  A  E  is  greater  than  N  F  M.  (Lemma  I.) 
Hence  the  an^e  P  F  M  is  greater  than  the  angle  N  F  M,  and 
consequently  F  P  greater  than  F  N.  It  has  been  shown  that 
F  N  is  greater  than  F  G ;  much  more,  then,  is  F  P,  or  its  equal 
I L,  greater  than  F  G. 

In  Tike  manner  it  may  be  proved  that  each  of  the  increments 
of  A  D  is  greater  than  its  corresponding  arc ;  therefore  the  sum 
of  all  the  mcrements  of  A  D  is  greater  than  the  sum  of  all  the 
increments  of  A  ^  B ;  that  is,  the  tangent  A  D  is  greater  than 
the  arc  A  F  B. 

Corollary. 

To  the  curve  A  B  continued,  draw  the  tangent  D  R,  and  join 
AR.  We  then  have,  according  to  the  proposition,  the  tangent 
R  D.  greater  than  the  arc  R  B.  Hence  it  fdUowa  that  ^e  sum  of 
flat' too|;!aiits  A  2>  tmd  R  D  is  greater  than  the  curve 'A^R. 
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Proposition  II. 

The  ultimate  ratio  of  the  arc  A  C  B,  chord  A  B,  and  tangent 
A  D,  is  that  of  equality. 

Let  A  C  B  be  any  part  of  the  curve  F  G,  " 

A  B  ita  chord,  and  A  D  a  tangent  at  A  t 
through  the  point  B  draw  the  straight  hne 
D  E,  Biid  let  A  E  be  at  right  angles  thereto, 
IWa  in  tiie  rigl4  angled  triangles  AEB, 
A  E  D,  we  have 

A  D»  -  (D  B  +  B  E)»  =  A  B'  -  B  E^  -■. 
AD*-AB=  =  (DB+2BE)DB  = 
(D  E  +  E  B)  D  B. 

Conceive  the  point  B  to  move  along  the  curte  B  C  A 
the  point  A,  and  let  D  E  be  always  parallel  to  its  original  post 
tion;  on  this  supposition,  D  B,  the  subtense  of  (be  angle  of 
contact,  would  be  continually  diminished ;  and  if  the  pomt  B 
actually  coincided  with  the  point  A,  D  B  would  varash,  ttti 

then  A  D"  —  A  E°  =  zero ;  therefore  ^-g  =  unity,  tha  hmit 

of  ratio  of  A  D  to  A  B. 

But  tlie  arc  A  C  B  being  always  within  the  triangle  A  B  D, 


Hence  the  ultimate  ratio  of  the  arc,  chords  mid  tangent,  is  tha^t 
«€«quaUty. 

Corollary. 
The  otdinate  B  H  will  at  last  be  equal  to  the  vanishing  art 
ACB;  because  if  the  parallelogram  AHBl)  be  conipleteTl, 
B  H  wil  always  be  equal  to  A  D, 


Article  VIII. 
On  ike  varioui  Use$  <jf  the  Sqifta-i*. 
(To  the  EtttonO 
GBNTLEMEN, 

Should  you  deem  the  feHowing  remarks  on  the  various  usei 
of  the  septaria  worthy  of  a  place  in  your  Ammh,  they  Are  very 
much  at  your  service ;  and  I  shall  be  glad  to  contribute,  flron 
'     e  to  tune,  towards  the  success  of  your  work. 

I  am,  GeQtleai«a,  your  veiy  obedieat  tervant, 

Thos.  Gul, 
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On  various  Uses  of  the  Septaria. 

The  septaria,  ludus  HelmontUy  or  loom-stone^  is  usually  found 
accompanying  the  London  clay,  in  nodules  of  different  fonns 
and  sizes,  and  is  of  a  pale  yeUow  colour.  It  is  procured  on  the 
banks  of  the  Thames  at  low  water,  in  the  island  of  Shepey,  and 
in  various  other  places ;  but  the  best,  I  believe,  is  found  on  the 
estate  of  Lord  Mulgrave,  near  Whitby,  and  at  a  distance  from 
die  sea  shore,  where  it  has  not  been  impregnated  with  the  salt 
water.  This  is  employed  for  Roman  cement y  after  being  calcined 
to  an  olive-brown  colour,  and  ground  to  powder :  it  does  not 
effloresce,  as  is  too  commonly  t£e  case  with  such  as  has  been 
obtained  from  the  sea  shore ;  and  if  it  be  mixed  up  for  use  with 
water  containing  a  dilute  solution  of  sulphate  of  iron,  it  will  be* 
come  very  considerablv  harder,  and  more  durable.  This,  I  be- 
Her^,  18  near^  the  only  use  it  has  hitherto  been  put  to  in  this 
conntry ;  but  it  is  capable  of  being  employed  in  a  variety  of  other 
ways,  widi  very  considerable  advantage ;  and,  particularly  in^fine 
castins,  of  gold,  silver,  or  molu,  Sec.  where  it  forms  a  most  excel- 
lent Jltcingy  after  being  sti^tly  calcined  till  it  is  of  a  red  colour 
and  then  &ely  nowdered ;  in  this  state  it  lines  the  moulds  when 
it  is  sifted  over  mem,  and  the  impression  of  the  patterns  or  models 
is  again  taken  upon  it  with  an  exceedingly  smooth  coating :  it 
never  bums  throurii  by  the  heat  of  the  melted  metal,  and  gives 
an  extraordinary  degree  of  sharpness  to  the  casts.  Indeed,  I 
have  no  doubt  mat  by  the  i»e  of  it  minute  casts  in  iron  may  be 
loaide  fitwn  cameos,  &c.  equally  perfect  with  those  latety  brought 
into  this  country  from  Germany,  and  which  are  so  aeservedly 
admired.  It  win  also  be  found  useful  in  taking  impressions  of 
gems  in  glass,  in  the  manner  of  Tassie,  when  used  instead  of 
Trigpo/i ;  wMch  earth  it  also  very  much  resembles  in  its  property 
of  polishing  gold,  silver,  ivory,  varnished  wares,  8cc. ;  after  being 
calcined  to  an  oUve-brown  colour  and  levigated,  and  then  either 
finely  sifted,  or,  which  is  better,  washed  over,  letting  it  remadn 
suspended  in  the  water  for  half  a  minute ;  when  it  wm  be  found* 
to  cive  a  beautiful  black  lustre  to  articles  of  gold  or  silver,  by 
robbing  them  with  a  Uttle  of  it,  applied  upon  the  pahn  of  the 
hand,  or  the  smooth  side  of  leather ;  and  indeed  it  forms  an 
exceHeiit  plate  powder  for  domestic  use. 

These  are  only  a  few  of  the  many  uses  the  septaria  has  been 
put  to ;  but  enough,.  I  should  presume,  are  pointed  out,  to  call 
dte  attention  of  your  readers  to  this  valuable  production,  and  to. 
its  more  extensive  employment  in  the  arts  of  Vub  country. 
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Articll    IX. 

On  the  Biow-pipe :  from  a  Treatise  on  the  Blow-pipe  bif  Assessor 

Galin,  of  Fahluii. 

The  substance  to  be  submitted  to  the  action  of  the  blow-pipe 
must  be  placed  oq  a  piece  of  charcoal,  or  in  a  Bmall  spoon  of 
platina,  gold,  or  silver ;  or,  according  to  Saussure,  a  plate  of 
cyanite  may  sometimes  be  used.  Charcoal  from  the  pme  is  to 
be  preferreo,  which  should  be  well  ignited  and  dried,  that  it  may 
not  crack.  The  eidea,  and  not  the  ends,  of  the  fibres  must  be 
uaed ;  otherwise  the  substance  to  be  fused  spreads  about,  and  a 
round  bead  will  not  be  formed.  A  small  hole  is  to  be  made  in 
tJie  charcoal,  which  is  best  done  by  a  slip  of  plate  iron  bent 
longitudinally.  Into  this  hole  the  substance  to  be  examined 
must  be  put  in  very  small  quantity ;  if  a  very  intense  heat  is  to  be 
used,  it  should  not  exceed  the  sue  of  half  a  peppercorn. 

The  metallic  spoons  are  used  when  the  substance  to  be  exart 
mined  is  intended  to  be  exposed  to  the  action  of  heat  only,  and 
might  undergo  some  change  by  immediate  contact  with  tJiei  ■ 
charcoal.  When  the  spoon  is  used,  the  flame  of  the  blow-pipe 
should  be  directed  to  that  part  of  it  which  contains  the  substancs 
under  examination,  and  not  be  immediately  applied  to  the  sub- 
stiince  itself.  The  handle  of  the  spoon  may  be  inserted  into,  a 
piece  of  charcoal;  and  if  a  very  intense  beat  is  reqiured,  the 
Dowl  of  the  spoon  may  be  adapted  to  a  hole  in  the  charcoal. 
Small  portions  may  be  taken  up  by  platina  forceps.  Salts  and 
volatile  substances  are  to  be  heated  in  a  glass  tube  closed  at  one 
end,  and  enlarged  according  to  circumstances,  so  as  to  form  a 
smeJl  matrass. 

When  the  alteration  which  the  substance  undergoes  by  the 
mere  action  of  heat  has  been  observed,  it  will  be  necessary  to 
examine  what  further  change  takes  place  when  it  is  melted  with 
various  fluxes,  and  how  far  it  is  capable  of  reduction  to  the 
metallic  state. 
These  fluxes  are, 

1  ■  Microcosmic  salt ;  a  compound  of  phosphoric  acid,  soda, 
and  ammonia. 

2.  Subcarbonate  of  aoda,  which  must  be  free  from  all  impu' 
rity,  and  especially  ftom  sulphuric  acid,  as  this  will  be  decom- 
posed, and  sulphuret  of  soda  will  be  formed,  which  will  dissolve 
the  metals  we  wish  to  reduce,  and  produce  a  bead  of  coloured 
glass  with  substances  that  would  otherwise  give  a  colourless  one. 

3.  Borax,  which  should  be  first  freed  from  its  waier  of  cry»- 
tallization. 

These  are  kept  powdered  in  small  flasks ;  and  when  used  a 
Bitfficient  quantity  may  be  taken  up  by  the  moistened  point  of  a 
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knife :  the  moisture  causes  the  particles  to  cobie^  and' prevents 
their  being  blown  away  when  placed  on  tlie  charcoal.  The  flux 
must  then  be  Dielted  to  a  clear  bead,  and  the  substance  to  be 
examined  placed  upon  it.  It  is  then  to  be  submitted  to  the 
action,  first  of  the  exterior,  and  afterwards  of  the  interior  flame, 
and  the  foUowing  circumstances  to  be  carefully  observed : 

1 .  Whether  the  substance  is  dissolved ;  and,  if  so, 

2.  Wheilier  with  or  without  effervescence,  which  would  be 
occasioned  by  the  liberation  of  carbonic  acid,  sulphurous  acid, 
oxygen,  gaseous  oxide  of  carbon,  &.c. 

3.  The  transparency  and  colour  of  the  glass  wliile  cooling. 

4.  The  same  circumstances  after  cooling. 

6.  The  nature  of  the  glass  formed  by  the  exterior  flame,  and 

6.  By  the  interior  flame. 

7.  The  various  relations  to  each  of  the  fluxes. 

It  must  be  observed  that  soda  will  not  form  a  bead  on  char- 
coal, but  with  a  certain  degree  of  heat  will  be  absorbed.  When, 
therefore,  a  substance  is  to  be  fused  with  soda,  this  flux  must  be 
added  in  very  small  quantities,  and  a  veiy  moderate  heat  used  at 
first,  by  which  means  a  combination  will  take  place,  and  the 
soda  will  not  be  absorbed.  If  too  large  a  quantity  of  soda  has 
been  added  at  first,  and  it  has  consequently  been  absorbed,  a 
more  intense  heat  will  cause  it  to  return  to  the  surface  of  the 
charcoal,  and  it  will  then  enter  into  combination. 

Some  minerals  combine  readily  with  only  very  small  portions 
of  soda,  but  melt  with  difficulty  if  more  be  added,  and  are  ab- 
solutely infusible  with  a  larger  quantity  :  and  when  the  substance 
has  no  aflMiity  for  this  flux,  it  is  absorbed  by  the  charcoal,  and 
no  combination  ensues. 

When  the  mineral  or  the  soda  contains  sulphur  or  sulphuric 
acid,  the  glass  acquires  a  deep  yellow  colour,  which  by  the 
tight  of  a  lamp  appears  red,  and  as  if  produced  by  copper. 

If  the  glass  bead  becomes  opaque  aa  it  cools,  so  as  to  render 
the  colour  indistinct,  it  should  be  broktn,  and  a  part  of  it  mixed 
with  more  of  the  flux,  until  the  colour  becomes  more  pure  and 
distinct.  To  render  the  colour  more  perceptible,  the  bead  may 
be  either  compressed  before  it  cools,  or  drawn  out  to  a  thread. 

When  it  is  mtended  to  oxidate  more  highly  a  metaUic  oxide 
contained  in  a  vitrified  compound  with  any  of  the  fluxes,  the 
glass  is  first  heated  by  a  strong  flame,  and  when  melted  is  to  be 
gradually  withdrawn  from  the  point  of  the  blue  flame.  This 
operation  may  be  repeated  several  times,  permitting  the  glass 
sometimes  to  cool,  and  using  a  jet  of  large  aperture  with  the 
blow-pipe. 

The  reduction  of  metals  is  effected  in  the  following  manner : 
The  glass  bead,  formed  after  the  manner  already  pointed  out,  is 
to  be  kept  in  a  state  of  fusion  on  the  charcoal  as  long  as  it  re- 
mains on  the  surface,  and  is  not  absorbed,  that  the  metallic 
particles  may  collect  themselves  iuto  a  globult.    l\  \&  r3t«,u\o\«4 
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fbsed  mih  an  addhjonal  qnantity  of  sode,  which  will  be  absorbed 
by  the  charcoal,  and  the  spot  where  the  absorption  has  taken 

Sace  is  to  be  strongly  ignited  by  a  tube  with  a  small  aperture. 
y  contiQuiii^  this  ignition,  the  portion  of  metal  which  was  not 
jffeviously  reduced  will  now  be  brought  to  a  metallic  state ;  tnA 
the  process  may  be  assisted  by  placing  the  bead  in  a  smoky 
flame,  so  as  to  cover  it  with  soot  that  is  not  easily  blown  off. 

The  greatest  part  of  the  beads  which  contain  metals  are  fre- 
quently covered  with  a  metallic  splendour,  which  is  most  easily 
produced  by  a  gentle,  fluttering,  smoky  flame,  when  the  mora 
mtense  heat  has  ceased.  With  a  moderate  heat  the  metallic 
surface  remains ;  and  by  a  little  practice  it  may  generally  be 
known  whether  the  substance  under  examination  contains  a 
metal  or  not.  But  it  must  be  observed  that  the  glass  of  borax 
sometimes  assumes  externally  a  metallic  splendour. 

When  the  charcoal  is  cold,  that  part  impregnated  with  the 
fused  mass  should  be  taken  out  wiUi  a  knife,  and  gromid  with 
distilled  water  in  a  ciystai,  or,  what  is  much  better,  an  agats 
mortar.  The  soda  will  be  dissolved ;  tlie  charcoal  wilt  float,  and 
may  be  poured  off";  and  the  metallic  particles  will  remain  in  tha 
water,  and  may  be  examined.  In  this  manner  most  of  the  metals 
may  be  reduced. 

Relations  of  the  Earths  and  Metallic  Oiides  before  the  Blow-fipe. 

1.    THE    E4KTHS. 

Barytes,  when  containing  water,  melts  and  spreads  on  the 
charcoal.  Combined  with  sulphuric  acid,  it  is  converted,  in  the 
interior  flame,  into  a  sulphuret,  and  is  absorbed  by  the  charcoal, 
with  effervescence,  which  continues  as  long  be  it  is  exposed  to 
&e  action  of  the  instrument. 

Strontites.  If  combined  with  carbonic  acid,  and  held  in  small 
thin  plates  with  platina  forceps  in  the  interior  flame,  tlie  carbonic 
acid  IS  driven  ofl';  and  on  the  side  of  the  plate  farthest  from  the 
lamp  a  red  flame  is  seen  sometimes  edged  vrith^reen,  and 
scarcely  perceptible  but  by  the  flame  of  a  lamp.  Sulphate  of 
strontites  is  reduced  in  the  interior  flame  to  a  sulphuret,  Di*. 
solve  this  in  a  drop  of  muriatic  acid,  add  a  drop  of  alcohol,  and 
dip  a  small  bit  of  stick  in  the  solution ;  it  will  bum  with  a  fine 
red  flame. 

Lime.  The  carbonate  is  easily  rendered  caustic  by  heat;  it 
erolves  heat  on  being  moistened,  and  is  afterwards  infusible 
before  the  blow-pipe.  The  sulphate  is  easily  reduced  to  wiU 
phuret,  and  possesses,  besides,  the  property  of  combining  with 
Buor  at  a  moderate  heat,  forming  a  clear  glass.  The  fluor  should 
be  rather  in  excess. 

Magnesia  prodnces,  like  the  strontites,  an  intense  brightnesg 
in  the  name  of  the  blow-pipe.  A  drop  of  solution  of  cobalt  beii^ 
»dded  to  it,  and  it  being  taea  dried  aad  strongly  igoited,  a  faint 


toddMi  cotoor  like  fiesh  ia  produced,  which,  howerer,  is  BRarcdr 
visible  by  the  light  of  a  lamp.  And  magneHia  may  by  thu 
proceas  be  detected  in  compound  bodies,  if  they  do  not  contain 
much  metalhc  matter,  or  a  proportion  of  alumina  exceeding  the 
UAgnesiB.  Some  inference  aa  to  the  quantify  of  the  magaeiit 
mey  be  drawn  from  the  intecuitv  of  the  coionr  produced. 

AH  these  alkaline  earths,  when  pure,  are  readily  fusible  in 
ooaibination  with  the  fluxes  into  a  clear,  colourless  eioss,  without 
offarTesoence  ;  but  on  adding  a  further  quantity  of  the  earth,  the 
glaAa  becomes  opaque. 

Atumina  combines  more  slowly  with  the  fluxea  than  the  pre- 
ceding earths  do,  and  forms  a  clear  glass,  which  does  not  be- 
come opaque,  but  the  most  striking  character  of  alumina  is  the 
bright  blue  colour  it  acquires  from  the  addition  of  a  drop  of 
nitrate  of  cobalt,  after  having  been  dried  and  ignited  for  some 
time.  And  ita  presence  may  be  detected  in  this  manner  in  coin- 
pound  minerals  where  the  metallic  substances  are  not  in  great 
Eroportion,  or  the  quantity  of  magnesia  large.  Alumina  maj 
e  tlius  detected  in  the  agalmatolite. 

II.    THE    MBTALLTC    OXIDES. 

Antnie  flies  off  accompanied  by  its  characteristic  smell,  re- 
lembling  garlic.  When  larger  pieces  of  white  arsenic  are  heated 
on  a  piece  of  ignited  charcoal,  no  smell  is  perceived.  To  produce 
this  effect  the  white  oxide  must  be  reduced,  by  being  mixed 
with  powdered  charcoal.  If  arsenic  is  held  in  solution,  it  may 
fce  discovered  by  dipping  into  the  solution  a  piece  of  pure  and 
well-bumed  charcoal,  which  is  afterwards  to  be  dried  and 
i^ted. 

Cfirome.  Its  green  oxide,  the  form  in  which  it  most  com- 
inonly  occurs,  and  to  which  it  is  reduced  by  heatmg  in  the 
cotnmon  air,  exhibits  the  following  properties :  it  is  funible  with 
micros/nic  salt,  in  the  iriteriw  flame,  mto  a  glass  which  at  tho 
htetant  of  its  removal  from  the  flame  is  of  a  vitMet  huu,  appoach- 
iBg  more  to  the  dark  blue  or  red,  according  to  the  proportion  of 
^roiDe.  After  cooling  the  glass  is  bluish  green,  bat  less  blue 
thAnthe  copper  glass.  In  the  exterior  Hame  the  colour becoowM 
brighter,  and  less  bhie,  than  the  former.  With  bor^x  it  forms  a 
bright  yellowish  Of  yellow-red  glaas  in  the  eiteiior  tlatne ;  and  in 
tile  interior  flame  this  becomes  darker  arwl  greener,  or  Muish- 
green.     The  reduction  with  soda  has  not  been  examined. 

Mttiifbdic  Acid  melts  by  itself  upon  the  charcoal  with  ebtdli- 
tion,  and  is  absoH)ed.  In  a  platina  spoon  it  emits  white  fjimes, 
luwl  is  reduced  in  the  tnlerinr  flame  to  molybdous  acid,  which  ia 
Woe ;  but  in  the  erterior  flame  it  is  again  oxidated,  and  becomes 
White.  With  mcTocosmic  tall,  in  Wie  (rTerJor  flame,  a  small 
proportJoe  of  the  acid  gives  a  green  glass,  which  by  gradual 
tdditiona  of  the  abid  paaaes  ttoou^  yellow^^reen  to  reddish. 
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brownish,  and  hyacinth-brown,  with  a  slight  tinge  of  gre^i.  In 
the  interior  ^Oiue  the  colour  passes  from  yellow-green,  through 
yellow-brown  and  brown-red,  to  black;  and  if  the  proportion  of 
acid  be  large,  it  acquires  a  metallic  lustre,  hke  the  sulphuret, 
which  sometimes  remains  after  tlie  glass  has  cooled.  Molybdic 
acid  is  but  little  dissolved  by  borax.  In  the  exterior  Bame  t^ 
glass  acquires  a  grey-yellow  colour.  In  the  interior  flame  a 
quantity  of  black  particles  is  precipitated  from  the  clear  glau, 
and  leaves  it  almost  colourless  when  the  quantity  of  molybdenam 
is  small,  and  blackish  when  the  proportion  is  larger.  If  to  a 
glass  formed  of  this  acid  and  microcosmic  salt  a  little  borax  be 
added,  and  the  mixture  fused  in  the  exterior  flame,  the  colour 
becomes  instantly  reddish-brown ;  in  the  interior  flame  the  black 
particles  are  also  separated,  but  in  smaller  quantity.  By  long 
continued  heat  the  colour  of  the  glass  is  diminished,  and  (t 
appears  yellower  by  the  light  of  a  lamp  than  by  day-light.  This 
acid  is  not  reduced  by  soda  in  the  interior  flame. 

Tungstic  Acid  becomes  upon  the  charcoal  at  first  browni^'- 
yellow,  is  then,  reduced  to  a  brown  oxide,  and  lastly  becomei 
black  without  melting  or  smoking.  With  microcosmic  gait  it 
forms  in  the  interior  flame  a  pure  blue  glass,  without  any  violet 
tinge;  in  die  fir^mor  flame  this  colour  disappears,  and  reappears 
again  in  the  interior.  With  borax,  in  the  uifemai  flame,  and  ia 
small  proportion,  it  forma  a  colourless  glass,  which,  by  increasing 
the  proportion  of  the  acid,  becomes  dirty-grey,  and  then 
reddish.  By  long  exposure  to  the  external  flame  it  becomes 
transparent,  but  as  it  cools  it  becomes  muddy,  whitish,  and 
changeable  into  red  when  seen  by  day-light.     It  is  not  reduced. 

Oxide  of  Tantalum  undergoes  no  change  by  itself,  but  is 
readily  fused  with  microcosmic  salt  and  witli  borax,  into  a  clear 
colourless  glass,  from  which  the  oxide  may  be  precipitated  by- 
heating  and  cooHng  it  alternately.  The  glass  then  becomes 
opaque,  and  tlie  oxide  is  not  reduced. 

Oxide  of  Titanium  becomes  yellowish  when  ignited  in  a  spoon, 
and  upon  charcoal  dark  brown.  With  microcosmic  salt  it  gives 
in  the  interior  flame  a  fine  violet-coloured  glaas  with  more  of 
blae  than  that  from  manganese.  In  the  exterior  flame  this 
colour  disappears.  With  borax  it  gives  a  dirty  hyacinth  coloiff. 
Its  combinations  with  soda  have  not  been  examined. 

Oxide  q/XVriuwibecomes  red-brown  when  ignited.  When  the 
proportion  is  small  it  forms  with  the  fluxes  a  clear  colourless 
gtaas,  which  by  iacreaeing  the  proportion  of  oxide  becomes 
yellowish^een  while  hot.  With  microcosmic  salt,  if  heated  a 
long  time  in  the  internal  flame,  it  gives  a  clear  colourless  glass. 
With  boras,  under  similar  circumstances,  it  gives  a  faint 
yellow^eeu  glass  while  warm,  but  is  colourless  when  cold. 
Kxposed  ^aia  for  some  time  to  the  external  flame,  it  becomes 
reddish-yeUawj  wliichcolourit  partly  retaimwbea  cold.    Iftveo 
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traiusparent  beads  of  Utie  compound  with  microcosmic  salt  and 
widi  Dorax  be  fused  together,  the  triple  compound  becomes 
opaque  and  white.    Flies  off  by  reduction? 

Cfxide  of  Uranium.  The  yellow  oxide  by  imiition  becomes 
cnreen  or  greenish-brown.  With  microcosmic  scut  in  the  interior 
flame  it  forms  a  clear  yellow  glass,  the  colour  of  which  becomes 
more  intense  when  cold.  If  long  exposed  to  the  exterior  flame, 
and  frequently  cooled,  it  ^res  a  pale,  yellowish,  red-brown 
dflss^  which  becomes  greenish  as  it  cools.  With  borax  in  the 
nUertor  flame  a  clear,  colourless,  or  faintly-green  glass,  is 
formed,  containing  black  particles,  which  appear  to  be  the 
metal  in  its  lowest  state  of  oxidation.  In  the  exterior  flame  this 
Uack  matter  is  dissolved  if  the  <^uantity  be  not  too  great,  and 
the  glass  becomes  bright  yellowish-gieen,  and  after  further 
ozidatibn  yellowish-brown.  If  brought  again  into  the  interior 
flame,  the  colour  gradually  changes  to  green,  and  the  black 
matter  is  again  precipitated,  but  no  further  reduction  takes 
place. 

Oxide  of  Manganese  gives  with  microcosmic  salt  in  the  exterior 
flame  a  mie  amethyst  colour,  which  disappears  in  the  interior 
ftaflOLe*    With  borax  it  gives  a  yellowish  hyacinth-red  glass. 

When  the  manganese  from  its  combination  with  iron,  or  any 
odier  cause,  does  not  produce  a  sufficiently  intense  colour  in  the 
^asa,  a  little  nitre  may  be  added  to  it  while  in  a  state  of  fusion, 
and  die  glass  then  becomes  dark-violet  while  hot,  and  reddish- 
violet  when  cool :  is  not  reduced. 

Oxide  of  Tellurium^  when  gently  heated,  becomes  first 
yellow,  then  light-red,  and  aflerwards  black.  It  melts  and  is 
absorbed  by  the  charcoal,  and  is  reduced  with  a  slight  detona- 
tion, a  greenish  flame,  and  a  smell  of  horse-radish,  microcosmic 
udt  dissolves  it  without  being  coloured. 

Oxide  of  Antinumu  is  partly  reduced  in  the  exterior  flame,  and 
spreads  a  white  smoke  on  the  charcoal.  In  the  interior  flame  it 
is  readily  reduced  by  itself,  and  with  soda.  With  microcosmic 
salt  and  with  borax  it  forms  a  hyacinth-coloured  glass.  Metallic 
antimony,  when  ignited  on  charcoal,  and  remaimng  untouched, 
becomes  covered  with  radiating  acicular  crystals  of  white  oxide. 
Sulnhuret  of  antimony  melts  on  charcoal,  and  is  absorbed. 

Oxide  of  Bismuth  melts  readily  in  a  spoon  to  a  brown  glass, 
which  becomes  brighter  as  it  cools.  With  microcosmic  salt  it 
fbnns  a  grey-yellow  ^ass,  which  loses  its  transparency,  and 
becomes  pale,  when  cool.  Add  a  further  proportion  of  oxide, 
and  it  becomes  opaque.  With  borax  it  lorms  a  grey  glass, 
which  decrepitates  m  the  interior  flame,  and  the  metal  is  reduced 
and  vblatilized.    It  is  most  readily  reduced  by  itself  on  charcoal. 

Oxide  ef  Zinc  becomes  yellow  when  heated,  but  whit^siis  as  it 
cools.  A  small  proportion  forms  with  microcosmic  salt  and  with 
horax  a  clear ,  elass^  which  becomes  opaque  on  increasing  the 
qinntity  of  oziae.    A  ch:op  of  nitrate  of  cobalt  bem^^^^^^^^ 
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the  oxide,,  and  dried  and  ignited,  it  becomee  greeo.  With  soda 
in  the  itUeiior  flame  it  is  reduced,  and  bums  with  its  charac- 
teristic flame,  depositing  its  oxide  upon  the  charcoal.  By  this 
prDcess  zinc  may  be  easily  detected  even  in  the  automolite. 
Mixed  with  oxide  of  copper,  and  reduced,  the  zinc  will  be  fixeda 
and  braes  be  obtained.  But  one  of  the  most  unequivocal  cbs* 
ractei's  of  the  oxide  of  zinc  is  to  dissolve  it  in  vinegar,  evapotatt; 
the  solution  .to  dryness,  and  expose  it  to  the  flame  of  a  l&atff 
when  it  will  bum  with  its  peculiar  flame. 

Oxide  of  Iron  produces  with  microcosniic  salt  or  borax  m  difi 
exterior  flame,  when  cold,  a  yellowish  gWs,  which  is  blood-iv4 
while  hot.  The  protoxide  forms  with  these  fluxes  a  green  gJasL 
which  by  increasmg  the  proportion  of  the  metal  passes  throum 
bottle-green  to  black  and  opaque.  The  glass  iron)  the  P)QM 
becomes  green  in  the  interior  flame,  and  is  reduced  to  piotosde^ 
and  becomes  attractable  by  the  magnet.  When  placed  on  thft 
wick  of  a  candle,  it  burns  with  the  crackling  noise  peculiar  tqi 

Oxide  of  Cobalt  becomes  black  in  tJje  exterior,  and  gr^  ia 
the  interior  flame.  A  email  proportion  forn^  with  viurocomin 
salt  and  with  borar  a  blue  gla^^s,  that  with  borax  beiiig  tlw 
deepest.  By  transmitted  light  the  glasti  is  reddish.  By  im^er 
additions  of  the  oxide  it  passes  through  dark  blue  to  bl^ck.  Thft 
metal  may  be  precipitated  from  the  dark  bhie  glass  by  iofierting  • 
Bteel  wire  into  the  mass  while  in  fusion.  It  ib  malleable  if  uMt 
oxide  has  been  free  from  arsenic,  and  may  be  collected  by  the 
magnet  4  and  is  distinguished  from  iron  by  the  absence  of  vij 
crackling  somui  when  placed  on  the  wick  of  a  candle. 

Oxide  of  Nickel  becomes  black  at  the  extremity  of  the  eW 
tenor  flame,  and  in  the  iiitei-ior  greeaish-grey.  It  is  dissolreQ 
readily,  and  in  large  quantity,  hy  aiicrocosuac  sail .  The  glaUf 
whilehot,  is  a  dirty  dark  red,  which  becomes  paler  and yellowisE 
as  it  cools.  After  tiie  glass  has  cooled,  it  requires  a  large  adili* 
tion  of  the  oxide  to  produce  a  distinct  change  of  colour.  It  tS 
nearly  the  same  in  the  exterior  and  interior  flame,  bwng  ^ligl)^ 
reddish  in  the  latter.  Nitre  added  to  the  bead  majtes  it  &oti^ 
and  it  becomes  red-brown  at  first,  and  al'tenvards  paler,  ft  if 
easily  fiisible  with  borax,  and  the  colow  reseinbleB  the  precedinK< 
When  this  glass  is  long  exposed  to  a  high  degree  of  heat  intna 
interior  flame,  it  passes  from  reddish  to  blackish  and  opak«j 
then  blackish  grey,  and  translucent;  then  paler  reddish-gre^ 
and  clearer ;  and,  lastly,  transparent ;  and  the  nietsl  is  pjxcijU* 
tated  in  small  white  metallic  globules.  ITie  red  colour  *eeo« 
here  to  be  produced  by  the  entire  fijsion  or  solution  of  the  oxide, 
the  black  by  incipient  reduction,  and  the  grey  by  the  minute 
metallic  paiticles  before  they  combme  and  f'omi  small  globules,  i 
When  a  httle  soda  is  added  to  the  glass  fotmed  with  borax,  the  J 
reduction  is  more  easUy  effected^  ^d  the  metal  collf  ct£  itself  { 
Into  one  single  globnle.    When  ihv  <mie  cooUuns  irooj  tM.  . 
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^^huw  retains  its  owu  colour  lyhile*  hot,  but  assumes  that  of  the 
mm  as  it  cools. 

Oxide  of  Tin  in  form  of  hydrate,  and  in  its  highest  degx^e  of 
purity,  becomes  yellow  when  heated,  then  red,  and  when  ap- 
proacking  to  ignition  black.  If  iron  or  lead  be  mixed  with  it^ 
the  colour  is  aaik4>rown  when  heated.  These  colours  become 
yellowish  as  the  substance  cools.  Upon  charcoal,  in  the  interior 
flame  it  becomes  and  continues  white ;  and,  if  originsJly  white 
and  free  from  water,  it  undergoes  no  change  of  colour  by  heat- 
ing. It  is  very  easily  reduced  without  addition,  but  the  reauction 
is  promoted  by  adding  a  drop  of  solution  of  soda  or  potash. 

Oxide  of  Lead  melts,  and  is  very  quickly  reduced,  either  with- 
out any  addition,  or  when  fused  with  microcosmic  salt  or  borax. 
The  glass  not  reduced  is  black. 

Oxide  of  Copper  is  not  altered  by  the  exterior  flame,  but  be- 
comes proto^iae  in  the  interior.  With  both  microcosmic  salt  and 
hoTCLX  it  forms  a  yellow-green  glass  while  hot,  but  which  becomes 
Uue-green  as  it  cools.  When  strongly  heated  in  the  interior 
flame  it  loses  its  colour,  and  the  met^  is  reduced.  If  the  quan- 
tity of  oadde  is  so  small  that  the  green  colour  is  not  perceptible, 
its  presenee  may  be  detected  by  the  addition  of  a  Uttle  tin, 
which  occasions  a  reduction  of  the  oxide  to  protoxide,  and  pro- 
duces 9DL  ^paquei  red  glass.  If  the  oxide  has  been  fused  with 
borax:>  this  colour  is  longer  preserved ;  but  if  with  microcosmic 
salt,  it  sooa  disappears  by  a  continuance  of  heat. 

TbB  c<mper  may  also  be  precipitated  upon  iron,  but  the  glass 
must  be  wt  saturated  with  iron.  Alkahes  or  lime  promote  this 
precipitation.  If  the  glass  containing  copper  be  exposed  to  a 
smoky  flaDBye,  the  copper  is  superficially  reduced,  ana  the  glass 
Cf^ver^di  while  hot  with  an  iridescent  pellicle,  which  is  not  always 
pmoanent  after  cooling.  It  is  very  easily  reduced  by  soda. 
Saks  of  copper,  when  heated  before  the  blow-pipe,  give  a  fine 
green  flame. 

O^ide^  Mercury  before  the  blow-pipe  becomes  black,  and  is 
entirely  volatilized.  In  this  manner  its  adulteration  may  be  dis- 
CQvev^d. 

Tjie  <Niier:  metals  may  be  reduced  by  themselves,  and  may  be 
known,  bir.ibeir  own  peculiar  characters. 


Article  X. 


On  the  Height  of  the  Himdlaya  Mountains, 

lit  the  proceedings  of  the  Royal  Academy  of  Sciences  at 
Paxis,  inserted  in  the  last  number  of  the  Annals,  is  an  account 
of  a  memoir  by  Alex.  .Von  Humboldt  *^  On  tiie  Height  of  the 
McMOiaiBa  of ,  India/'    It  is  there  stated  that  <<  the  12th  volume 
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of  the  Asiatic  Retearches  will  give  us  important  infonn^^a  jHK. 
the  subject."  The  Editors  lose  no  time  in  piea^tiiig  ^6  t^jor 
scientific  readere  the  following  paper :  *  ',-. 

On  the  Height  of  the  Himalaua  Mountains:  ahsti acted  froH^ a^ 
Paper  hy  H.  T.  Culebrooke,  Esq.  inserted  in  the  A^He; 
Trausaciwiis,   Vol.    XII. 

The  chain  of  the  Himalaya  mountains,  constantly  coverpl< 
with  snow,  is  visible  from  Patna,  on  the  Ganges,  and  froi^' 
otfier  places  in  the  plains  of  Bengal,  at  the  distance  of  at  le^ 
160  geogr,  miles,  forming  a  continued  chain  bearing  to  the.  E,,cA 
N.,  and  extending  througli  more  than  two  points  of  the  compaw, 
and  in  clear  weather  appearing  like  white  clifls  with  a  very  di*J_ 
tinctly  defined  outline,  ' 

The  continuation  of  the  same  chain  of  mountains  divides 
Batsn  from  Tibet,  and  is  distinctly  visible  from  the  plains  of 
Bengal,  a  distance,  calculated  trom  the  observations  made  by 
Captain  Turner  on  his  journey  to  Tisholumbo,  of  from  165  to 
200  geogr.  miles.  Now  it  requu'es  an  elevation  exceeding  28,00d' 
feet  for  an  obiect  to  be  barelv  discernible  in  a  mean  state  ,o8 
atmospherical  refraction  at  ao  great  a  distance  as  that  last  men- 
tioned. 

The  late  Lieut.  Col.  Colebrooke,  while  in  Rohdkhand,  com- 
pleted two  observations  :  one  taken  at  Pihbhit,  where  the  eleva- 
tion of  a  peak  distant  114  Enghsh  miles  (according  to  bearings 
from  two  stations,  the  distance  between  which  was  measured) 
Was  found  to  be  1"  27' :  the  other  at  Jethpur,  where  the  eleva-' 
tion  of  tlie  same  peak,  distant  90  English  miles,  was  observed 
to  be  2°  8'.  From  these  elements,  allowing  .J-  of  the  intercepted 
arc  for  terrestrial  refraction,  the  peak  observed  by  Lieut.  C6L' 
Colebrooke  must  have  an  elevation  equal  to  about  22,000  feet 
above  the  level. of  the  plains  of  Rohilkhand.  This  allowance  oC 
^  of  the  intercepted  arc  is  deduced  from  Major  Lambton's  obsef-r 
vations  in  the  peninsula  of  India,  according  to  which  the  lefrao- 
tion  was  found  to  vary  from  ^  to  ^. 

Colonel  Crawford,  during  a  long  sojourn  at  Cat'hraandu  ia 
1802,  took  the  angles  of  several  selected  points,  of  which  he 
determined  the  distances  by  trigonometrical  measurement,  ha™itf 
taken  the  bearings  from  various  stations  in  the  valley  of  Nep&^ 
the  relative  situations  of  which  were  ascertained  by  a  trigpno- 
metrical  survey  proceeding  from  a  base  of  852|^  feet,  c^fidly 
measured  four  times,  and  verified  by  another  base  of  1582  feet, 
measured  twice.  The  positions  of  the  same  mountains  wen 
also  settled  by  observations  of  them  made  in  the  plains. of  6ah^. 
in  the  progress  of  the  great  survey. 

The  angles  of  elevation  of  the  mountains  above  the  statioDB  of 
Sambhu  and  the  Queen's  Garden,  near  Cat'hmandu,  were  taken 
with  an  astronomical  sextant  and  an  artifrcial  horizon.  Among 
tile  most  remarkable  is  an  observation  of  a  mountain  pointed  out 
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■«  Monot  Dhaibun.  ft  was  seen  under  nn  angle  of  5^*4' 21", 
Bad  toCCTtained  to  be  tBstant  35t  g.  m.  The  elevfitioD,  calculated 
from  this  measure,  is  20, 140  feet  above  the  station  from  whicii 
the  Ekititwde  was  taken,  and  which  is  itself  more  than  4,500  feet 
above  the  level  of  the  sea,  aa  conchided  from  barometrical  ob- 
servations, AnotJier,  seen  under  a  sunilar  angle,  5°  3' 08",  but 
li-ss  distant  by  four  miles,  exceeds  the  elevation  of  the  station 
by  17,819  feet.  Both  these  mountains  are  but  httie  to  the  eastward 
of  north  from  Cat'hmandu.  The  fdUowing  are  as  little  north  of 
east,  viz.  one  nearly-in  the  position  of  Caia-bhairava,  distant  59 
^.  m.,  with  an  altitude  of  '2°  '4V  6",  and  consequently  20,025 
teet  high :  anoflie'r  in  its  vicinity  w'ith  an  angle  of  ^°  23'  6", 
distant  48  g.  ni,,  and  elevated  18,452  feet :  auda  third,  as  much 
more  remote,  being  68  g.  m.,  with  an  altitude  of  2°  7'  21",  oad 
a  consequent  elevation  of  IH,6()2  feet  above  Cat'hmandu. 

All  these  mountains  are  perceivable  "fVom  Patna:  the  first,  or 
the  Bnpposed  Dbaibiin,  at  a  distance  of  1(32  g.  in.,  aiul  Cala- 
bbairava,  or  the  inonntftins  in  its  vicinity  at  Itot  of  153,  150, 
Und  145  g.  m.  Tliese  afe  the  n'eareSt  df  tne  Himalaya  which  are 
visible  from  that  city.  The  most  remote  are  seen  in  theN.  E. 
(luarter  st  the  prodigious  distance  of  196  g.  m.,  aacertoined  Ity 
their  poaitiou,  which  is  determined  by  bean'ngs  taktm  by  Ow. 
Craw&rd  from  statiouh  opproacltu]^  (vitJiin  t(Xf  miles  ot  tboir 
Bite. 

jVIannt  DKaibon,  or  at  least  the  peak  wliich  was  indicated  to 
Col.  Crawford  under  that  name,  and  ■which  is  not  surpasEed  by 
any  of  the  points  nieasiured  fi-cim  Cat'hmundn,  was  viewed  1^ 
Gen.  Kiriipatrick,  if  indeed  it  be  the  name  mountain,  from  a 
;|uMition  .10  milfls .  nearer  tn  it,  on  IVIouot  BhirbatuJi-.  and  his 
aoimate^l  desctqition  nf  the.aiibliiae  prospect  contains  presump- 
trre  evidence  chat  the  remoter  giacieres  of  >  the  Himalaya  ane 
still .  moie  elerated  ;  tor  hei^ipeaks  of  a  neigUxnidng  mountain 
not  lest  Btupend^uia,  yet  sm^tssed  by  one  of  the  pymuaidiodl 
ipeaks  uf  tb()  snowy  chain  eeen  peernng  amr-  its  towering  sunmit. 
it  may  readily  be  treditedihat  tnemiore  acoesiiUe  mnuntiuis 
whiolvappi-oadi  Cat'limandu,  uk  Jibjibia,  Dliail)4m,  tntd  Dhunoha, 
may  he  inferior  ill4lt^i^hthto^the-abnlpte^  peaks  intbeiihaaiw 
-tke.Bw»atn.y.i. 

■Amoog-uie  lotiie.'^t  in' that  chain  is  one idistia^abed  by  tte 
name  of  fibimalsK^^i,  or  the  White  MoimCiin,.FiitnaJted,  asitn 
understood,  nearShe'^^ource  of  the  Uanc^acnver,' called  in  its 
eoditir  camse'&afagiami,  from  Uie  schistous  btones  contninin^ 
^tmuons  «r  Iraces  of -nmnWHiites  tonnd  tbece  iu  the  bed  of  the 
river,  and  llience  cariied  to  all  pai'ts  of  India,  where  they  ure 
ivorah^eduiideiitlie  name'  of  sahi^niiia,  the  spiral  retreats  of 
antodihiviaii  ^uUuscas  ibeing  taken  by  tliesnpi^recilious  Uiiuiu 
fur  visible  traces  of  Vishnu. 

Aiiighpttakt-unartgthetnoatcaii^icaotis  of  those  which  are 
steu  from  ihe  plains  of  Gorak'hinir,  and  on  ttw-t  accoanS.  ¥>At<AsA. 

Vot.  XL  N"  I.  D 
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bj*  Mr.  Webb  (or  a-oieasurement,  conduiited  by^nteans  of  "dfere** 
vfttioiis  t^en  at  diflelent  st^itions  in  that  proTince,  w«B'  poialtei 
OTit  to  ^!iim  as  recognized  by  the  mountaineers  to  be  Dnola^ 
(Dliavnda-giri),  Mr.  Webb  took  the  bearinga  from  four  statiotiS) 
and  altitudes  from  three  ;  and  the  particulars  of  his  observatioiw 
are  33  follow: 

At  station  A,  situated  near  Khatur,  bearing  of 
^  the  snowy  peak  P,  corrected  for  nia^etic 
■  'yfiriation,  and  error  of  adjustment,  by  an 
'  .^muth  obsened  at  the  same  time    N.  30°   12'  E". 

Altitude '2.    48 

At  station  B,  Nowa-newada  on  the  Rapti : 

BeaiingofP   N.  49    30   E, 

At  station  C,  two  furlongs  W.  of  Sengaon : 

Bearing  of  P   N.  3.5     49   E., 

Altitude    2     19 

At  station  D,  two  furlongs  W.  of  Bhopetpur : 

BearingofP   ;  N.  GO       1    E. 

Altitude    1     22        ' 

B  bears  from  A  by  the  survey  W.  2»5'  N.  distant  =  43-4  B.mv 

D  bears  from  A W.  7   5  N.  .. .'. ..  =  73  5  B.nV; 

The  bearing  of  C  from  A  is  not  used,  the  side  A  C  measuring 

only  16'3  B.  m. 
Ctofe...........;..  W.  13"  54' N.  distant  =  29-4  B.  m. 

CtoD W.  15      ON =  60 

BtoD....w W.  14      3  N.  ......  =  30-5 

From  these  data  Mr.  Webb  computes  the  distance  of  the  pea^ 
F  Jrom  the  stations  A,  C,  and  D,  at  the  numbers  uadermei^ 
tioned,  viz.;  from  the  station  A,  by  the  triangle  AP  Br.89;6,j, 
and'hythe  triangle  APD,  89-1:  mean  of  both  coraputatiopBi 
'S9"35  miles,  or  471,768  feet.  From,  the  station  D,  .by  the  la* 
triangle,  135-9 ;.  and  by  CPD,  136-«:  mean  of  boOi,  136'^ 
miles,  or  719*928  feet.  From  C,  by  the  last  of  these  triangleft. 
103-4;  and  by  CPB,  102-3:  mean  of  both,  102-85  miles,)  or, 
643,048  feet.  He  remarks  that  several  other  bearings  of  tl^- 
same  peak  were  taken  from  different  stations ;  and  that,  by  laying' 
off  the.  rhumh^ines  of  bearing  on  the  map,  they  intersect  at  veiift 
inconsiderable  distances  from  the  position  of  the  peak,  as  'd^ 
dpced  from  those. wliich  were  selected  for  calculation.  .._j 

tpt  iM  proceed  to  compute  the  height  of  Dhawalagiri  (vnlg^ 
Dholagir)  with  the  foregoing  measures  of  distance  and  the'qo-, 
served  altitudes.  ..    ,. 

At  the  station , A  .(ve  iiave  the  distance  471,768  feet,  77- 
gepgt.  miles,*  (nrin  a  parts  of  a  circle  1°  17'  51";  the  choi^ 

.■•.ThBjeoeraphio  mile,  at  Mlb  part  of  a  rii^grecer^gral^^j^lNini^^ti 
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of  which,  ia.^feet^  is  471',768.  Tlie  altitude  observed  being 
U^AS^,  aad  the  refractioa  beixig  taken  at  ^  of  the  intercepted 
arc/the^wdes  are  S  =  3®  20'  2&'  W  and  P  =  86^  (/  38''  15% 
%vith  the  side  S  B  =  471,758 ;  whence  we  have  the  side  BP,  or 
height  of  the  mountain  =  27^558  feet. 

5y  a  similar  calculation  of  die  altitude  of  the  same  mountain, 
observed  from  the  stations  C  and  D,  viz.  2°  W  and  1°  22^,  or, 
corrected  for  refraction,  2^  11'  32"  and  1°  12'  6'^  with  the  dis- 
tances above  found,  which  in  parts  of  a  circle  are  1°  21/  36"  36"' 
and  1°68'48",  and,  reduced  to  the  chords  of  the  arcs  in  feet, 
543,031  and  719,893,  tlie  height  comes  out27,900  and  27^73; 
or,  on  a  mean  of  the  three,  27,677  feet  above  the  plains  of 
Gorak'hpur ;  and  reckoning  these  to  be  400  feet  above  tlie  mouth 
of  the  Ganges,  as  may  be  infened  from  the  descent  of  the  stream 
of  rivers,  the  whole  lieight  is  more  than  28,000  feet  above  the 
level  of  the  sea. 

The  following  table  exhibits  a  comparison  of  this  result  with 
other  computations  made  on  different  rates  of  refraction : 

Sia-  Distance  Interc  arc  Alt.  by  Height,  allowing  for  refrMtioo. 

tion.  in  miles,     in  dcg.      obsrrv.      t  T  T        TT       "nr      TT       iV 

A  89-85  loiT'Sl"  2^18'  24875  2666.S  27110  27476  27558  «76vJ6  87 S55 
C  102*85  1  29  ^^&"  2  19  24348  26716  27308  27792  27900  27991  28^^94 
1>     136'S5    1  58  48         1  22     21338  25494  28554  27384  27573  27773  28285 


Mean    23520  26091  26784  27551  27677  27797  28146 
Extreme  difference     3537     1222      774      408      342      365      439 

i 

It  is  apparent,  from  inspection,  that  the  observations  at  the 
stations  A  and  D  agree  best;  and,  if  that  computation  be 
nearest  the  truth  wherein  the  extreme  differences  are  the  least, 
Ae  conclusion  will  be  that  the  height  is  about  27,650  feet ;  such 
being  the  elcivation  deduced  from  the  mean  of  observations  cal- 
cdated  according  to  middle  refraction. 

The  Imiit  of  etror  arising  from  refraction  must  be  taken  at  less 
than  850  feet,  as  the  observations  at  A  and  C  coincide  for  the 
height  of  26,690  feet,  ^  of  the  contained  arc  being  allowed  for 
refracftion,  and  those  at  C  and  D  for  an  elevation  of  28,290  feet, 
■|8j.  being  allowed ;  while  those  at  A  and  D  do  so  for  the  mean 
dtitude  of  27,666  feet,  refraction  being  taken  at  the  middle  rate 
of  y^;  and  a  larger  allowance  than  ^  of  the  intercepted  arc 
(vhifenTfrouId  exceed  mean  celestial  refraction  for  hke  altitudes) 
csumotbe  requisite  without  very  wide  disagreements  in  observa^ 
tions  made  on  different  days,  which  would  mark  extraordinary 
refractioh ;  but  this^  is  not  the  case  with  those  in  question. 

The  fimita  of  eiipor  in  respect  of  the  observations  themselves, 
whether  for  the  distance  or  for  the  altitude,  are  more  confined, 
since  the  uncertainty  in  the  distance,  aniounting  to  4-  pf  a  mile 
ia  (me  instance,  and  -^  a  mile  in  the  rest,  induces  uncertainty  in 
the  computed  elevation  to  no  greater  extent  than  76  or  99  feet 
fotthe  neor^  H^tioni^  and  18o  feet  for  the  most  remote.    Aj^ 
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error  of  airhole  minute  in  an  obserration  of  altitufe  affeAs'ffi* 
coneeftuent  calciilaiiciii  in  the  proportion  of  about  2(K)  feet  foi' tbe 
more  distajit  station,  and  1311  to  160  ieet  ibr  the  nearer.  ■  Bi* 
ttie  mstriffnent  which  was  used  should  with  due  care  give  On^eii 
true  within  that  quautity ;  and  the  observer  was  enjoined  to  takt 
the  angles  lo  the  nearest  minute.* 

It  would  be  an  extreme  supposition  that  the  errors  hai*  ia 
every  insrtante  been  the  highest  possible,  and  on  the  side  of 
exoess.  Assuming,  however,  that  they  are  eo,  the  elevatton-M 
observed  from  the  two  nearest  stations  is  not  reduced  beloi^ 
26,457  feet  and  26,467  feet,  or.  on  the  mean  at  both,  26,4€2 
feet  aboVe  the  plains  of  Gorak'hpur,         '  '  ■ 

Wemay  safely,  then,  pronounce  that  the  elevation  of  DhaflfeJ 
lagiri,  the  wMfe  moanttiiit  of  the  Indian  Alps.f  exceeds  36,862 
feet  above  iJie'  level  of  the  sea ;  and  this  determination  of  .itil 
height,  taken  on  the  lowest  computation  of  a  geometrical  iDe*l 
aurement,  is  powCTfhIly  corroborated  by  the  measurement  of  jui* 
inferior,  though  yet  veiy  lofty  mountain,  observed  from  statieaia' 
in  IlohUkhand. 


.*^^ 


I.  Philemphicat  TraHsaciiom for  (he  Feor  1817,  Pa^t  tt. 

This  part  contains  the  following  papers  : 

Deacnption  oi'  a  Themiometricol  Biu-ometer  for  measmioft 
Altitudes-     By  the  Rev.  Francis  JoJm  Hyde  WoUaston,  B.IB  , 
F.R.S. 

Observations  on  the  Analogy  which  subsists  between  tha 
Calculus  of  Functions  and  other  Branches  of  Analysis.  By. 
Charles  Babbage,  Esq.  M.A.  F.R.S. 

Of  the  Construction  of  Logaritliraic  Tables.  By  TfaomaAt 
Knight,  Esq.     Communicated  by  Taylor  Combe,  Esq.  Sec.ilJS7 

Two  general  Propositions  in  tlie  Method  of  BiHerences.  ]ft^i 
the  Same. 

Note  respecting  tli^  Demcmstration  of  tlie  Binomial  Theocenoti 
inserted  in  the  last  Volume  of  the  Philosophical  Transactioiiair- 
%  the  Same.  .     ,    :ji'^ 

On  the  Passage  of  the  Ot-um  trom  the  Ovarium  to  the  IjJtenHi^ 
iaWomeiu    By  ian  Everard.Home,  Bart.  Y.F.R.S.         .         ■n't. 

Some  factlier  Observations  on  the  Use  oi'  (^^olchicum  Autuntf '' 
nale  in  ^out.     By  the  Same.  ;  jcj 

•  Tile  writer  of  Ihla  was  ac^inted  ^i(h  the  iaslrnmeDI,  aail  knew  tb;  drnfld 

of  preclilun  which  11  cdmpo^le;  .         ..'      •R' 

+  Smw  i]ta»ate  l.wbit^,  CHri   (■rouDlnin'.      It  is  the  al«Dt   iSSftae^if'^^tf 

Himalaya. 
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(  Updn^  tbe  Exterft'of  the  Expansion  aigtd  Coiktractioa  of  Tkab^ 
isidifFetent  Directions  relative  to  the  Position  of  the  Medulla  of 
the.  Tree.  ]G^  Thomaa  Andrew  Knight,  Esq.  RE.S. .  In.  ^ 
Letter;  addvessed  to  the  Right  Hon.  Sir  Joseph  Banks,  Bartw 
G.C.B,  P.R.S. 

.  Observations  on  the  Temperature  of  the  Ocean  and  Atmosr 
phere,  and  on  the  Density  of  Sea  Water,  made  duiing  a  Voyage 
to  Ceylon.'  In  a  Letter  to  Sir  Humphry  Davy,  LL.  D.  F«Il.S. 
By  John  Davy,  M.D.  F.R.S. 

Obs^rvs;tions  on  the  *  Genus  Ocythoe  of  Rafinesque,  wiA  a 
Description  of  c^  new  SpecieB.  By  William  Elford  Leach,  M.Di» 

F^R.&  .    r      . 

I*he  distaiiguishing  Characters  between  the  Ovc^  oC  thjs.Sepift 
H^d  those  of  the  Vermes  Testacea^  tha£  Uve  iv  Water,  expteinc^ikb 
By  Si* Bverard  Home,  Bait.  V.P.^.S.   •  ,.  '    ,  .:    . 

AsrtrpiK)mieal  Observations  and  ExpennieAt^t^l^cypg.  to  inves- 
tigate the  local  Arrangement  of  tl\er  O^^^tial  Boshes  ia  Sp9ce^ 
and  to  determine  the  Extent  and  Condition  of  the  Milky  Wayirj- 
By  Sir  William  Ilerschel,  Knt.  Guplp.  LL.D.  F.R.S. 

Some  Account  of  the  Nests  of  the.  Java  Sw^loiv,  and  of  the 
Glands  that  secrete  the  Mucus  of  which  they  are  composed.  By 
Sir  Everard  Home'  Bart.  V.P.R.S. 

Observations  on  the  Hirudo  Complanata  and  Hirudo  ^tagnalis^ 
now  ftNi:med  into  a  distinct  Genuu  under  the  Name  Glomypom: 
By  Dr.  Johnson,  of  Bristol.  Conimunicated  l^y.Si^r  ^^verai'd 
Home,  Bart.  V.p.R.S. 

Observations  on  the  Gastiic  Glands  of  the  Human  Stomaoh, 
%nd  ike  Contraction  which  takes'  place  in  that  Viscus.  .  Hy  Sir 
E^rardHcmfi,  Bart.  Y.P.R.S. 

On  the  Parallax  of  the  Fixed  Stars.  By  John  Pond,  Esq,- 
AstroBom^r  Ro}^. 

In  thehjstory  of  ^.  meetings  of  the  Royal  Society  a  general 
account  has  been  given  of  these  papers,*  but  maiqr  of  them  ara 
of  ipo  nmdi  impov^ince  as  to  requife  a  more  detailed  aoalvsis. 
Among  these  we  may  include  Mr.  Wollaston's  descnptioDi  of  lii% 
thcrmoEOiejtrusai  barpmeter. 

It  h^.  b^en  long  known  that  the  temperature  at  \yhjch  water 
boilaw^minished  in  proportion  to  the  dnuinntjton  of  the  weight 
of  ihi^  atmosphere ;  and  this  principle  had  b^n  pointed  out  by|' 
falvenheit,  a3nd  more  lately  by  Cavallo,  as  i  means  that  might 
be  emplo;^d  for  mejEf^ring  altkud^s^  Mr^  WpUa^lton  has  con*- 
trived  an  appajratus  by  which  this  i]aay  be  aacoiv^plished,  e^pqik 
^ith  ia(^e  accur«tcy  and  convenience  than  the  ocv9imon  baro-^ 
meter^  The  two  great  object?  were,  jj^t,  thatF  very  sinall{ipiu: 
tions  of  heat  might l)e  rendered  perceptible ;  and,  i|eco9^^,,^at 
theajOtficmfent'sho^  be  portable  Bptll  tl^e^!^  ot^cfe  are 
2MiW«4  b](  hm»g  tb^e  tlpLeonooietef .  witb  a^l^ge^liuV^  4^  9bYeQ^ 

«"  ,dmimb,  ij,  323,  S93, 46a$  x.  54«\^, 
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fine  stem,  ainlf  this  only  extending  for  a  few  dc^es,  correspond' 
ing  to  the  range  which  may  be  silppoBed  likely  to  be  ever  'TO- 
quireri.  The  thermometer  which  he  has  employed  the  mo^ 
■frequently  has  a  scale  of  3-98  inches  to  every  degree  :of  Fahren- 
heit, and  has  a  thread  of  2^  inches.  Upon  comj^irison  wittt  tiK 
common  barometer,  it  was  found  that  a  difference  of  1"  Foh^en- 
h.eit  is  occasioned  by  0*589  on  the  barometer;  3O603  onitite 
barometer  is  equal  to  213-367  on  the  thermometer;  and  28'191 
on  the  barometer  ia  equal  to  209'3fi3  on  the  thermometer.  'Hie 
author  gives  a  very  minute  description  of  the  apparatus,  and  the 
mode  of  constructing  it ;  from  which  we  may  conclude  that  every 
circumstance  has  been  attended  to  which  can  contribute  to  its 
accuracy  and  convenience.  The  whole  apparatus,  consistiDg  of 
the  thermometer,  the  boiler,  a  stand,  and  a  cover  to  protect  it 
from  the  weather,  is  so  contrived  as  fo  go  into  a  tin  cylisdricd 
box,  two  inches  diameter,  and  10  deep,  and  weighs  1  lb.  4j.'o2. 
The  experiments  that  Mr.  Wollaston  has  hitherto  been  aWte  to 
make  with  the  new  instrument  afford  a  very  convincing  proof'  of 
its  accuracy;  the  height  of  Shooter's  Hill,  of  Hampstead,^Dd 
of  the  top  of  St.  Paul's  cupola,  agreeing  with  the  estimatei 
formed  by  Gen.  Roy  witJiin  a  foot  or  two.  Althoueh  the  insira- 
ment  is  principally  adapted  for  measuring  only  small  difference  , 
of  altitude,  yet,  "by  making  a  series  of  observations,  and  a«^«(Bt-  | 
ing  it  after  each  experiment,  by  forcing  up  a  globule  of  thein^  i 
cury  into  a  buib  tnat  in  left  for  this  purpose  at  the  top-  of  the 
stem,  it  may  be  employed  for  ascertaimng  the  heights  of  the 
highest  mountains. 

Sir  E. Home's  paper  on  the  impregnation  of  the  femalein  the 
class  mammalia,  a  subjectwhichhadeludedtheresearches  of  tile 
most  eminent  physiologists,  and,  among  others,  of  Hallef'and 
Hunter,  affords  a  valuable  addition  to  our  knowledge.  He  for- 
tnnately  met  with  a  case  of  a  young  woman  who  died  seven  days 
after 'her  first  and  only  sexual  intercjjurse ;  and,  having  finrfe 
hardened  the  uterus  and  its  appendages  in  alcohol,  k  ^WiS' 
minutely  examined.  One  of  the  ovaria  exhibited  a  small  fleiuts 
on  its  most  projecting  part;  and  upon  opening  it  he  fouHd^'^ft 
cavity  filled  up  with  coagulated  blood,  and  surrounded  hya, 
yellowish  oi^anized  structure."  Upon  examining  the  cavity  of 
the  uterus  itself,  its  inner  surface  was  found  to  be  lined  witA-dn 
exudation  of  coagulable  lymph ;  and  among  the  fibres  -of  thia 
lymph,  near  t^e  cervix,  the  ovum  was  detected;  it  was  of 'to'- 
oval  form,  one  portion  of  it  white,  and  the  other  semib-anifila-^' 
rent;  but  by  the  action  of  the  alcohol  the  whole-  becOttd' 
opaque.  The  os  rincai  was  closed  with  thick  jelly,  bubtheoi^«bf 
in^  into  the  Fallopian  tubes  were  pervious.  '     ' "'  ■*-' 

From  this,  and  other  analogous  cases,  the  author  has  adiypted'' 
at!  idea  respecting  the  nature  of  the  coipora  lutea  whiph  ia  ifew,^ 
but  for  which  he  adduces  some  powerful  arguments.  The  corpus' 

luteum  was  Bupposed  by  llaller  to  fe  t\\e  ettetl  of  impregnation  j , 


k  atiidf 

I         butfo 


l&m]    Philosophical  Transactions  for  1817,  Part  11.  ^^ 

«ad  88  it  -follows  from  this  view  of  the  subject  that  actual  im- 
pregnation takes  place  in  the  ovarium,  many  hypotheses  have 
been  formed  to*  account  for  the  manner  in  which  the  semen  can 
pass  along  the  Fallopian  tube.  The  present  writer,  on  the  con- 
trary, supposes  that  the  corpus  luteum  is  a  compact  ^andular 
substance  in  which  the  ovum  is  formed,  and  that,  from  certain 
causes, .  it  may  pass  into  the  uterus,  where  it  is  impregnated. 

The  small  ovum  was  eiven  to  Mr.  Bauer,  of  kew,  in  order 
that  he  might  examine  it  by  his  microscope,  and  we  are  presented 
with  a  very  minute  account  of  its  appearance.  It  is  described  as 
consisting  of  a  membrane,  comparatively  speaking  of  consider- 
able thickness  and  consistence,  forming  a  kind  of  bag  of  an  oval 
form,  nearly  .3^^^  of  an  inch  long,  and  about  -J^  of  an  inch 
broad  y  on  one  side  it  has  an  elevated  ridge  down  its  longest 
diameter,  and  on  the  other  side  it  appears  open  for  nearly  its 
whole  length,  the  edges  of  the  membrane  being  rolled  inwards, 
so  as  to  give  it  something  of  the  shape  of  a  shell  of  the  genus 
voluta.  llie  oiiter  bag  contained  an  interior  smaller  bag,  one 
tend  of  which  was  nearly  pointed,  the  other  obtuse ;  in  the  middle 
it  was  sli^tly  contracted,  so  as  to  leave  two  protuberances, 
which,  it  is  conjectured,  were  the  rudiments  of  the  heart  and 
head.  These.protuberances  were  formed  by  two  little  corpuscles, 
which  were  contained  in  the  interior  bag,  and  were  enveloped  in 
a  slimy  substance  like  honey.  The  paper  is  accompanied  by 
flfome  characteristic  engravings  from  Mr.  Bauer's  drawings. 

The  object  of  Mr.  I^i^ht's  paper  on  the  expansion  and  con- 
traction of  timber  is  to  show  that  this  effect  is  principally  pro- 
duced by  means  of  what  is  called  the  silver  grain  of  the  wood,  a 
fiferies  01  cellular  processes,  which  are  extended  in  the  form  of 
radii,  fram  the  central  medulla  of  the  tree  to  the  bark.  In  a 
paper  which  was  inserted  in  the  Philosophical  Transactions  for 
the  year  liBOl,  he  endeavoured  to  prove  that  the  motion  of  the 

33  depends  upon  the  action  of  these  processes,  as  they  are 
ected  by  the  different  de&;rees  of  heat  and  moisture  to  which 
they  are  exposed;  and  he  has  been  confirmed  in  this  opinion  by 
many  expenments  and  observations,  which  he  has  had  ah  oppor- 
tiuHty  or  making  since  that  period. 

The  first  set  of  experiments  which  he  relates  consisted  in 
takii^  thin- boards  of  oak  and  ash,  which  were  cut  fVom'the  tree 
m  different  directions  with  respect  to  the  silver  grain,  *'  so  thot 
the  coiivergent  cellidar  processes  crossed  the  centre  of  the  sur- 
jhces  of  some  of  them  at  right  angles,  and  lay  parallel  with  the 
siirfooes  of  others.''  When  both  these  pieces  of  wood  were 
pkiQed  under  similar  circumstances,  those  which  had .  been 
formed  by  cutting  across  the  convergent  cellular  processes  soon 
chaflig^:  theur  form  very  considerably,  the  one  side  becoimn? 
hollow^  .aji4  thje.  other  raised ;« and  in  dmng^  these, contracted 
«wiyrl4p9¥«eQtt  relatively  to  their  biieadtt]^,  t%e  olliera  relimed^ 


b&  .      :     ■  AMobftes  f^  Baain  u..iA^t: 

qitli  Tery  little  Ttriatioa,  tkax  piimary  -  fonn;  and  did  not  ca»* 
tsactmore  than  3-i.  per  neat,  in  drying." 

.  ii.t.  KmigUt's  second  eicpenmeut  c^oneistotl  ia  taking  a  trana^ 
vetae  section,  of  about  an  inch  in  thicknesB,  from  tJ»e  Gtem  ot'  a. 
tree  that  was  just  it:lled.  An  iuciKion  w^  then  made,  witli  a 
saw  from  tlie  Dart  towards  the  centrid  uieduUa,  ia  tiie  dirsn^tioit, 
of  the  convei'gent  cellular  procesBew,  when  Uiey  were  found, 
almost  entirdy  to  prevent  the  action  of  the  saw  in  coHBequmce 
of  their  expauaion.;  and  whoq.  a  second  inciaion  was  made  &on> 
^e  bark  to  the  medulla,  ahout  an  inch  from  the  first,  leaving  « 
Uiangulai  wedge,  the  expamion  of  the  silver  grain  k^t  tfa» 
niece  clos^y  retained  in  the  stem.  When  incisions  were  madn 
in  the  other  psi't  of  the  block,  but  in  such  a  direction  as  to  ant 
tlie  pracBBses  acrosii,  the  saw  was  foimd  to  move  witJi  pfflrfei^tf 
g«edom..  From  Utese  facts  the  author  was  led  to  infer  that  tbi* 
mec|u'l^'7  <>^<d  must  be.  subject  to  have  its  diameter  coriNiisn>r 
^ly  aifected  by  rariation^  in  the  quantity  of  moisture  contained 
in  toe  wood ;  and  thjs  conjecture  seemed  to  be  confirmed  by  wv 
experiment,  in  \^htch  a  plug  of  metal  forced  into  the  centrai 
sjtace,  whiiih  had  been  occupied  by  the  meduHa  of  a  younjf 
stem,  wlljle  this  won  in.  a  dr)t  state,  was  found  too  amqll  to.  m 
thecar^,  when  tlie  stem  was.  saturated  with  moisture.  U«t 
Knight  conceives  that  the  internal,  cj  oils  i^hioh  ore  fceqiunaljfr 
quit  with,  u^  timber  may  be  produue^d  by  this  kind  o£  expociboii 
and  contracti^nn ;  a  cause  which  he  coBoeiv^  more  likely  ta 
ci{iei!ii.te  U]an  eithuc  winds  or  frosts,  to  which  they  have  gen^^y 
been  aAtribnted.  Another  cause  b^  which  timbfr  baooiM^ 
warded  in  drying  Je  poinCed  out,  \rhich  has  probab^  no  ea^t- 
i^^on  witJi  the  powei  by. which  the  sap  ia  EMised  in  the  ^VM^ 
^e„  but  which  arises  from  the  ^eater  or  less  sotidi^'  of  tlw; 
dinerent  ^arts  of  tlie  tmuk,  according  as  they  are  nearef  OF 
sgtor&  remote  from  the  centre,  the  former  being  more  cfuapact^ 
wid  ef  greater  &jjGeifi£  gravity,  and.  thereibfe  being  lees.  aMecte4 
by  the  evaporation  of  its,moiSture. 

Dr.  Cayy'^  oWei'vations,  wliich  were  made  duung  bis  vejngft 
to  CeylOQ,  ^ere  principally  coulaned  to  three,  topics :  "  ^te'  «pt»^ 
cific  gravity  of  the  water  of  the  ocean,  and  its  temperatnre,  awi 
tja£  ^uip«iiat^i;Q  of  the  ^tmospbere."  Ue  iirst  presents  hia 
Ri^ftcipal  K^Aidtg  ill  the  form  oi  a  luble,  and  he  at^orwards  ia« 
^Eias  jt9  hojv  they  were. obtained,  and  oflei-s.  varion»  reint^I^ 
Bsacu^D^  th^i.  The  tabl«.  Goasis;.s  of  13  coliimRs :  tite.&st 
(fOfit^u  tae  d#te  ;  the  g^cond,  the  latitude  by  observation ;  tbn 
^jrd,  th^  \ongitude  \iy  tlie.  clironoraeter ;  the  fourth  is  the  fpe^ 
igiiu;  gmvil^  («"]  the  s<i* .watei' ;  the  three  iieJit  columns  retate  ^ 
^  tefupdr^ltre  of  tha  ^r,  itti  mii^imum  m  the  coarse  of  the^ 
^SHi  it»  miiiijnum,  and  it»  iHtwi ;  tlie  neit  three  GoiuaiBa-giva 
'^i.th^  .^'^ivumi,  the  niiuitvum,.aud  the  mean  t«iapefaturQ.>'s| 
tfee  fS*fc  Wftl^e^i  tie  JJtbi  wlmuu  oontains  the  legiutet  of  ^ 
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barometer;  the  IStb^  of ths  wiiid»  j  aiidUu  last,  the accoiuit ortha 
weather  generally.  The  observations  were  continued,  without 
much  iaterruption,  ifova  theiniddie  of  February  to  the  middle  of 
Au^^ust,  nhen  the  authop  airived  at  Ceylon,  conmienciDg  in  tiie 
49Ui  degrea  of  noith  latitude,  and  6^  degrees  west  longitude, 
aiod:  proceeding  rouiul  by  the  Cape  of  Good  Hope  and  the  lale 
of  Fmnce.  The  esperiinuntK  on  the  donsity  of  the  Rea  water 
ware  mode  on  poFtious  of  watei  drawn  from  the  suriaca  of  th& 
QOeui,  its  temperature  being  reduced  by  caJculatipiv  tu  StiP,  a, 
nuiffber  which  was  fiixed  upon  because  it  ia  iieajiy  the  naean. 
aonufll  temperature  of  Ceylon,  aod  of  the  sea  gti^eeiiUy  to  the 
intertiM^picail  regions.  The  results  of  these  expetiments  show 
tbat  the  oceaa  re^^enibles  the  atmosphere  with  I'eRpect  to  tlia 
gWKeral  unifiM-mity  of  its  composilion,  thti  specific  gravity  of  the 
waterbeiug  v«ry  oearly  the  same  in  all  the  difiierent  ttiuls.  The 
niHBber  of  observations  recorded  is  'dti ;  the  liigbesl;  Bpecifiv 
ffataty.  in  10277,  aiul  the  lowest  12061.  These  variationfi  tieem 
to  tiave  no  conoevioti  with  the  temperature,  or  at  least  not  to 
bear  any  regular  ppopoitioa  to  it.  The  ditisreoces  Beemed  rather 
to  depend  iipon  what  may  be  regarded  as:  incidental  circuni- 
st»ac6a,  as  the  voughijeui  of  thu  suri'ane,  a  heavy  full  of  rain, 
•Hid  a  succeijsion  of  tro{ncal  squalls.  Dr.  Davy's  obeervatioi^A 
goatrovert  an  opinion  which  bas  been  adopted,  that  the  dj^ent 
zones  of  the  sea  have  each  their  peculiar  specific  gravity. 

'  Witk  reupect  to  the  temperature  of  the  air  and  water,  the 
obeeivattons  were  made  every  two  liours  with  delicate  thermo- 
meters. Dr.  Davy  conceives  that  the  temperature  of  the  atlQOg> 
phere  in,  hot  climates  has  been  frequently  overrated  frojsa  the 
tjiermometer  not  being  sufficiently  protected  from  the  radiation 
of  caloiio  by  neighbouring  bodies.  The  highest  temperature 
that  isQoted  is  S^°;  this  occurred  at  2°  ll/noith  latitude,  about 
five  days  before  they  arrived  at  Ceyloo ;  the  uniformity  of  the 
tempenttmc  in  these  regions  is  very  remarkable,  the  iBaximiiiQ 
and  miniinum  not  difl'ering  more  than  3"  or  4°  iii  ordinary  cases, 
and  seldom  more  than  6°  or  ii°.  llie  author  has  made  an  obser- 
vatjoa  on  the  diurnal  vaiiation  of  ihe  temperature  of  the  atmos- 
phere at  sea  which  bad  not  been  before  noticed,  which,  when 
the  weather  is  fine,  and  the  wind  steady,  appears  to  have  few 
exceptions :  the  aii'  was  "  at  its  maximum  temperatm^  precisely 
8t  noon,  and  at  its  minimum  towards  sun-ris^."  Bat  many  oir> 
cnmstauces  n  ere  found  to  disturli  the  regular  progression :  oB 
the  poe  Jiand,  in  a  perlect  calm  the  accumulation  of  heat,  not 
^y  ill  the  ship,  but  iti  the  n-ater  itself,  cause  the  greatest  beat 
to  occur  some  lime  after  the  hour  of  noon,  and  by  showeiy  and 
itDS^led  woather  the  regular  vuriution  waa  still  more  disturbed'. 
Contrary  to  what  is  commonly  asserted,  the  diurnal  change  of 
t^mpaatiinf.ia  the  sea  is  very,  nearly  as  ^eat  as  in  Ule  atmof- 
pfteiEi  Wbfgu  there  weKe  the  tewest  dUtuibing^  causes,  ib^ 
Vie^WE    &ii^    th£   eurJitc^  si^V^tl),    ^A5\    i:^  ^UiC^^  ^^  "^^ 
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r  Si  .  .;^iW-^.^-.c!l',  ■  Analysts  of  JioO^-''''-K:-n'r'.'^'  rjaftw^ 
nflaximnm  tcmpfratiire  of  the  sea  is  abont  three,  p.-ai.  mtA  *K«' 
minimum  to warrte  Bim-nse,  One  of  the  most  couaidwaWeof 
the  causes  that  disturb  the  t(;mpemture  of  the  oc«iM  is  cnmenti, 
and  these  currents  adect  it  in  diflereiit  ways.  Recording;  tO' the 
aau;e  which  produces  them.  Si^erficial  ouiTents  often  d^pedd 
upon  prevailing  winds,  anil  thesL'  currents  ave  then  wannei-oi' 
colder  than  the  other  parts  of  ihe  sea,  ajscordiiig  to  the  quaRer 
^om  which  thfi  wind  blows.  Currents  often  depend  n^a^iifr 
equalitiea  in  the  bnttom  of  the  ocean ;  and  it  is  now  admitted  A' 
a  fftct,  established  by  many  obaervotione,  that  when  tlie  ee&  ia 
shallow  its  temperature  its  diminished.  The  author  ^ves  as  &e 
result  of  his  obsen  ationa  on  the  currents  which  he  encountered 
during  his  voyage,  which  all  accord  with  the  general  principlea 
stated  above.  He  gives  us  the  particular  account  of  the  ettett 
produced  by  tbe  well-known  cunent  flowing  from  the  south-«wt 
coast  of  Africa.  In  crossing  this  current  the  teuiperature-of  tfee' 
ocean  euddeuly  varied  as  much  as  10  degrees,  which  is  probaUy 
occasioned  by  a  sudden  transition  from  the  water  which  lies  ovot 
the  hank  of  Lagullas,  along  which  the  current  mpidly  flows, 
into  the  strefun  itself. 

A  certain  conjunction  of  circumstances,  connected' with  tfea 
wann  streams  of  water,  and  cold  winds  blowing  over  theiQ>!iW 
employed  by  our  author  to  explain  a  phenomenon  which  -bh' 
been  often  described  by  travellers  who  have  visited  the  C^Wt 
commonly  called  the  "  Table-cloth."  It  consists  in  a  cl(radiTor 
mist,  which  covers  the  upper  part  of  the  Table  Mountaia',  4Hit 
which  does  not  descend  to  the  plain  below.  The  pheaom^on 
oidy  occurs  when  the  south-east  wind  blows,  which  ia  tiiere  a 
cold  wind,  and,  passing  over  the  warm  currents  in  its  way  to  Ae 
land,  condenses  a  portion  of  aqueous  vapour,  and  produces  <tt 
mist,  which  is  carried  along  the  eastern  side  of  the  mounitaJii, 
and  covers  the  top,  but  does  not  descend  on  tha  westeraieid^' 
in  consequence  ot  tlie  lieat  of  the  plain  below,  but  is  su^iendMl  ' 
over  itj  inthefoniiof  a  sheet,  whence  it  has  derived  its  aauief' 
{Tb  be  canliaaci!.)  :  "ill 
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Traite  de  Physique  cxperimaUule  vl   Mathfmaiique,  par  4-  &•- 

Biot,  Membre  de  l' Academe  des  Scienvcs,  Sfc.  if-c,  4  (om.  Buov.  . 

In  the  history  of  the  nioceedings  of  the  Royal  Academy>of 
Sciences,  which  appeai'ed  in  our  last  volureie,  some  account  was 
given  of  this  treatise ;  but  as  it  is  a  work  which,  both  from  itfc 
own  merits,  and  from  the  celebrity  of  the  author,  must  excite 
considerable  interest  with  our  readers,  we  conceive  thut  a  aome- 
what  more  detailed  anaiysia  of  it  will  not  be  unacceptable  t  to 
them.  It  will  indeed  be  impossible,  in  the  limits  of  a  tew  pages, 
to  enter  into  an  examination  of  the  manner  in  which  M,  Biot 
treats  the  vari&us  topics  tha-t  pa^s  under  his  review,  or  to'pP> 
ooaace  upoa  tbe  merits  ef  th^  leasomng  which  he  em^oyB  inr 
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the  discussion  of  the  controverted  questions  which  necessarily 
forms  a  considerable  proportion  of  all  publications  of  this  de- 
scription. But  to  those  who  are  not  in  possession  of  the  work 
it  may  be  important  to  know  what  are  the  subjects  on  whrch  M. 
Biot  treats,  although  we  may  be  able  to  give  httle  more  than 
a  mere  table  of  contents. 

This  work  contains  abouf^SOO  closely-printed  octavo  pages  in 
a  small  type  It  abounds  much  in  theoretical  discussions,  and 
hi  refined  speculations  ;  and,  on  all  occasions  where  they 
could  be  introduced,  the  author  employs  mathematical  reason- 
ing and  algebraical  notation.  Some  extracts  have  already 
been  given  from  the  dedicatory  epistle  to  Berthollet,  in 
which  he  enters  into  a  formal  defence  of  the  propriety  of 
this  method  of  proceeding.  He  admits  that  it  is  useless  to 
employ  an  algebraical  notation  to  express  results  which  are  so 
simple  that  they  may  be  announced,  comprehended,  and  appre- 
ciated, in  simple  and  direct  terms.  It  is  still  worse,  or  rather 
positively  objectionable,  to  combine  in  this  way  parts  or  ele- 
ments which  are  in  themselves  vague  or  hypothetical ;  for  by 
doing  so,  "  we  only  realize  uncertainty,  and  give  a  body  to 
error."  But  when  we  have  obsei*ved  with  sufficient  precision  the 
difierent  modqs  of  the  same  phenomena,  and  have  obtained  cor- 
rect numerical  expressions  of  them,  what  inconvenience,  he 
asks,  can  there  be  in  imiting  them  by  a  formula,  which  may 
embrace  the  whole?  When  they  are  capable  of  being  reduced 
to  a  simple  law,  but  when  this  cannot  be  immediately  perceived, 
is  not  this  the  best  method  of  discovering  it?  Whereas,  on  the 
contraiy,  if  the  nature  of  their  relations  be  essentially  compound, 
which  &  commonly  the  case,  is  it  not  the  only  means  which  we 
possess  to  connect  them  into  one  whole,  "  and  to  obtain  a 
oommon  expression,  which  may  be  afterwards  introduced,  with 
all  the  generality  of  ks  indeterminateness,  into  th'e  analysis  of 
other  phenomena,  in  which  the  first  may  bear  apart?**  To 
these  remarks  every  one  must  assent ;  but  they  do  not  decide 
the  point  respecting  the  propriety  of  M.  Biot's  method,  because 
it  is  a  question  of  degree,  rather  than  one  of  an  absolute  nature. 
No  one  will  deny  the  propriety  of  introducing  mathematics  into 
all  the  departments  of  natural  philosophy:  m  some  they  form 
the  necessary  foundation  of  the  whole  superstructure;  and  in 
all  of  them  there  are  parts  which,  by  this  means,  can  be  placed 
in  a  clearer  light,  and  have  their  relations  better  Ulustratea,  than 
^y  any  other  mode  of  expression.  We  must,  however,  confess 
that  we  are  among  the  number  of  those  who  think  that  the 
sparing  and  cautious  introduction  of  mathematical  expressions 
into  general  physics  is  favourable  to  the  progress  of  knowledge; 
for,  Sthotigh  we  may 'gain  something  on  the  score  of  accuracy 
and  co'n'cisehess,  we  place  scieiice  out  of  tiie  reach  of  many  who 
iifig^t  profit  by-  it,  and  might  in  tlieir  turn  (X)i)tnlrote  tA  \t^  ^ 
vancemen^.  '  •     . :  . .. 
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^IjI^^  t^tise  is.  divided  iulo  sevea  boohs.  The  fu;st  boakiM 
^^Ued,  "  Oi  generaJ  Pheiiopeua,  and  oj'  the  Mei^u^i  of  makiag 
^^^rv^l,iQ^»  i '  in  which,  qitet  s^^me  reoiarks  u|*on  tine  DatMM 
o^  ioatier,  tbe  de^uiuons  that  have  been  gi^vea  at  it,  bo^iopiq^ 
^1901  and  metaphysical,  we  bav«  an  accomitol'  ita  eisseiitwl  f)r(i> 
perties,  'a»d  the  effects  necetisari^  rtdidtiug  fKom  tlieiu.,  Thiif 
l^ad^  to  the  method  by  whiuh  these  juoptrti*^  ai'e  to  be  asoer- 
bujted,  aud  their  amount  measured,  by  means  of  ceitain  «penH 
tioDs,  and  of  peculiar  inati'uoieiits,  wiiich  are  detailed  and  da, 
bcribed.     The  titles  oi'  the  chapters  which  compose  tie,  ficM 

jOqV  iue  as  follows :  Of  the  Balance,  and  the  Maimer  of  using 
ij;  of  tbe  Construction  of  the  Thermometer,  and  the  Marnier  d( 
Ui^ing  it ;  of  the  Destruction  and  Reproduction  of  Heat  wluch 
are  observed,  during  the  Change  in  the  State  of  Bodies  ^  of  th^ 
atpiosphedcal  Pressure,  and  of  the  Barometer ;  Rel^ioua  of  th^ 
BEtj;oateter  aud  the  Hiermometer ;  Laws  of  the  Coudeiuaiaoi^. 
QAd  dilatation  of  Air  and  the  Gdses,  under  different  Pre^eum^- 
al  l^e  same  Temperature  ^  of  Pumps,  both  for  Fluids  .aadifovi 
Air;  Bileosure  of  the  Dilatation  of  solid  Bodies,  of  Ciasies,'.tu4 
pfXiq^oidiS  by  Heat;  Laws  of  the  Dilatation  of  Ltquids  «£ftlL> 
Temperatures;  of  tlie  Forcee  which  consur,ute  Bociiea  ia..thai 
dlff^Fent  States  of  Sohds,  Liijuidi;,  and  Gu»>es;  of  V^apour-ii-si^ 

feneral,  paxtlcuhurly  of  their  Formation,  and  of  tlieir.  etastii^i 
bnn  in  a  Vacnjim;  of  the  Method  of  measuring  the  Weij^i 
ofVapours  under  a  given  Volume  at  a  determine^l  Pressure ,aBl(ti 
Temgeiiature ;  of  the  Mi)(,ture  of  Vapours  witii  Gasea;,  o/'iEdfs*^ 
poration;  of  the  Hygrometci';  of  the  Specific  Gravity  :OfA>di«Bit'i 
of  the  Means  of  obtaining  the  Specific  Gravity  of  iiodteii.}  o£i. 
Capjy^a^  Phenomena ;  and  of  Elasticity.  .    ,    ..( 

"^le  second  book  is  01^  acouiitics,  a  ^ubjei^t  naturally  conwt  ' 
necfed  ■i^ith  the  last  chapter  »rf  the  locuwj;  book,  (;o«#ifttuig  o£r> 
the.  jieculiar  effects  whicK  elastic  bodies  pi-oduce  on  one  ofi  th6|.i 
Oi^iuis  of  sense.  The  second  book  is  divided  into  13  ohaptt«a^f- 
under  the  following  titles  :  of  the  Production  and  PropagaluMti  1 
of  Boun^ ;  of  the  Perception  and  Propagation  of  continued^' 
Sounds ;  the  usual  Approxiuiations  in  Mw*its  to  express  the  liir  < 
tervals  of  Sounds ;  Necessity  of  alteiing  the  AdjusLinwit  of  ihesB 
'  Intervals  in  Instruments  with  fixed  Notes.;  liiii«s  fur  liiis  Tem- 
percent ;  transverse  Vibra^ons  of  straight  elusiic  Hods ;.  longw. 
tuthjiiat  Vibrations  of  straight  Rods;  tircuUir.  Vibration*.,^.] 
atraiglit  Rods.j  of  the  Vibrations  of  curved  Rods,  such «a  JiodWH  1 
and  iRings ;  Vibrations  of  Bodies  rigid  or  ilesible,  m^vedia/aUtl'  ' 
thejr.  Dunension^ ;  of  wind  Instnmients;  on.  the  Vibration*  of.' 
nfrlform  Fluids  di^^erent  from  Air;  on  the  Re\eri)erai:iQn8- sf.^i 
Bodies;  Organs,  oi'  tearing  and.  speaking.    ,  ...  <,.! 

Before  entering  upop  the  third  boot,  which  is,  on.  electricity,!  ■' 

JL  Dip'%  obseryeii,  thflt,-!^  prppestiRs  of  bodies  about  which  be, . 

tujE^  hitherto  beei\-tieijtii(g,  ^re  constantly  inherent  iii  them,  and,  . 

M>rr"'  to  bv  esseatiiilly  attached  to  Uie  matt       
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composed.  Heavy  bodies,  for  exanwife,  cannot  be  deprive^  of 
their  '  weight,  lior  their  particlea  of  the  ptopertty  tyf  muttiajiy 
attraeting  each  other.  There  are,  howevfet,  other  kihds  of  oua- 
litieB,  which  may  be  impressed  upon  bodies  in  a  more  transi^t 
manner,  and  whieh  are  developed  in  them,  wtthoot  the  addition, 
BO  &r  as  we  can  judn;?,  of  any  tano;ible  or  ponderable  printfplfe'. 
In'teeating  Of  electricity,  the  first  of  the  qu&Iities  or  modiftcai 
tions-of  the  kind  here  referred  to,  the  author  first  lays  down  \ik 
general  laws  as  they  are  ascertained  'by  observation  and  experi- 
ment;^ then  from  these  he  deduces  hin  theory,  and  afterward* 
describes  the  various  kinds  of  apparatus.  The  niimber  of  chap- 
ters -is  2<1,  and  they  hear  the  ibHo%vin2  titles  :  general  Phenomena 
of  eleetrical  Attractions  and  Repiilaions ;  i>intinction  6f  the 
two  Kinds  of  Electricities ;  of  the  Laws  which  the  apparent 
Attractions  and  Repulsions  of  electrified  Bodies  follow ;  of  the 
Laws  according  to  which  Electricity  is  dissipated  by  the  Cbhtaet 
of  Air  and  the  Supporters  which  retain  it  rmperfectly ;  Kiposi- 
tioQ  of  Electricity  m  Equilibrio  in  itrwidated  confluctmgBoaiCs'; 
of  cMtibined  Electricfties,  and  of  their  Reparation  Irt  Actions 
withont  Ckintact ;  The oiy  of  t lie  Motions  excited  in  Bodies  by 
elMOical  Attractions  and  Repulsions;  of  the  best  ConBtJTiction 
of  electrical  Machines,  and  the  Conductors  wldch  fttrtti  PsiA  of 
them  ;  of  lilectroscopes  ;  of  what  are  sHled  'Electnctth  disii- 
nitilh,  under  which  are  included  the  (Jdhdettser,  tfm  Electro- 
phoros,  the  Leyden  Jar,  and  Hectric  Batteries;  of  elebtric 
PStes,  and  of  the  Phenomena  Which  Ci'j'stala  rfectrified  by  Heat 
preseht ;  Appheations  of  Electricity ;  mechanic^  Effects  "fro- 
dnced  by  the  repulsive  Foice  of  accumulated  Electricities ;  of 
atmospheric  Electricity,  and  Conductors  for  Lightning;;  of^fec- 
(ric  ^igjit;  of  'he  Development  of  Electricity  by'sirapte  CdA^ 
tact;  Theory  of  theelectromotive  Apparatus,  supposing  its  tiSn- 
dttcting  Power  to  be  perfect ;  chemical  Effects  of  tlie  electro- 
motive Apparatus ;  Theoiy  of  the  electi-omotiie  Appanitus,  cbii- 
sidered  with  regard  to  ita'imperfect  conducting  Power;  ExStli- 
nation  of  the  Changes  which  take  place  in  the  electrom.olive' 
AJiperatus  in  consequence  of  its  Re-action  upon  itself;  Modifi- 
ratiorW  -Which  restilt  from  its  electric  State ;  of  secondary  PfleS ;' 
on  the  unequal  ■Re'sistance  which  the  two  Electriciflti?  eicperiS^ 
in  crossing  diUerent  Bodies,  when  th^  Sre  ve*y  feel^ie.  '"' " 

Maghettsm  fortns  the  subject  of  the  fourth  bobt.  The  %\~ 
Intring  ■topics  are  discussed  in  tt :  genefal  Phenomena  of  tn-ig- 
netib  Attractions  and  RepUjsidas  ;  ^(Ja^ral  Considerririons  v^ii 
thfe-.BeVelMpmerit  of  Magnerisui  in  magnetic  Barsi  and  iSeit 
A'JHil«gy*ini  t^lectric  Pdes  ;  Oefertninatitm  and  Measure  of  "(Be' 
diiWcting'  Fowffiy  (.Vi^roiHttd'hy  the  tei'iie^tfiaT  Globe  upon  TVfaeft^fe  j 
upon  the  ditferfut  Ways  of  magif etizEiTg ;  geutefl' Bistrihiftltifi 
oi'.Ma^etism  m  Odrs  by  the  dotible  Tcifch ;  -Lih^of -ihagh^c 
AtttfadtibhH  dnd'Reprdsidns;  Research  i^Ub  th^  \tit^iMy'3t'^k' 
MfepietittB  in  every  Point  of  a  Needle  saturated  'bf  Wietrti*  ttC'^Jws 
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double  toucli ;  of  the,  Influence  of  Temperature  upon  the  JJeverL" 
Ic^uieiit.  of  Magoet^m ;  of  the  best  Form  for  Compass  Needles  f. 
of  the  Action  of  Loadelones  upon  all  natmal  liouiesj  Lows  of 

terrestrial  MagnetigQi  at  diilereiit  Latitudes. 

The  Efth  book  is  on  Light :  it  is  divided  into  the  three  parti) 
of  cato|)trics,  dioptrics,  and  the  analysis  of  light.  Vndat 
catoptrics  we  have  the  general  Laws  of  the  Reflectiun  of  Light ; 
of  tlie  plain  Minor;  of  cun^ed  Minors;  of  ihe  Heliostate,  and 
general  Considerations  on  the  Forces  which  produce  the  Reflect 
tion  of  Light  at  the  Sui-face  of  Bodies.  Under  dioptrics  we  hftY« 
ger.eral  Lawn  of  simple  Refraction ;  of  spherical  Lenses ;  phyp, 
sical  Theory  of  Refraction ;  of  double  Retraction;  ConEitru£|iQ%' 
of  IVIicronieters  with  double  Images,  The  analysis  of  light,  ^m-' 
braces  the  following  Topics :  of  the  Dispersion  of  Light  produp^, 
by.Refractiop;  Induence  of  the  miequal  RefrajigibiUty  of.tag: 
Hays  upon  Vision  across  refracting  Surfaces ;  of  AchrpiBat^pjOjijr 
In  a  sequel  to  the  subject  of  dioptrics  we  have  six  cba,ptec^>aL 
the  following  subjects;  on  the  Reflections,  Reh-actiouK,,  M)£' 
Colours^  of  thin  transparent  Bodies ;  on  the  Fits  of  easy  .Il%i. 
flection  and  easy  Transmission;  Auphcation  of  the  pteceding^; 
TliQory  to  tlie  Refiectioa  of  the  Kays  of  Light  which  t^^'l 
crossed  thick  Media;  Explanation  of  permanent  Colpurs^o^ 
Bodies;  on  the  Return  of  Rays  reflected  by  Plates  with  {J^p{, 
and  parallel  Faces ;  on  the  Aetom  of  Rays  by  ciu:v^d  Platoi(,^( 
Flxglaniition  of  the  coloured  Crowns  whicn  appear  roTwd^^Mt 
Stars  ;  on  the  Colours  produced  by  many  successive  KeflectiOD#,]|i 
what  takes  place  when  Colours  reflected  or  transmitted  by  tb^: 
Plates  seem  to  emanate  from  their  Substance.  i   , , ,  .^ 

The  polarization  of  light  is  become  quite  a  new  science,,  an^ii 
accordingly. forms  the  subject  of  the  sii^tli  book.  The  follo!>v*i^i^ 
are  the  tufes  of  the  chapters  that  compose  it :  general  Prpcf^i^, 
ingeby  which  we  produce  permanent  Polarization;  ol'theP^iiaiM, 
in  whiph  Pol^zation  is  produced  and  completed iacryvt^Di^i^ 
Bodies  poaseasing  double  Refraction;  of  the  Colours  gj>!e(i,;^ 
thin  cry ^alli zed  Plates,  when  we  present  them  to  Ruys  ^nde^,) 
certain  Incidences ;  eKperimental  Laws  of  tliese  Pbenom^^^ 
oecillatory  Motion:  of,  the  Axis  of  Polarization  dtduced  from  t^ifl^ 
preceding  Phenomena;  Examination  of  the  Modifications  ^xp^ 
rienced  oy  the  Molecules  of  Light,  when  they  cross  many 
Plates  in  Succession,  which  produce  the  moveable  Polarization ; 
Processes  which  result  from  them  to  develop  coloured  images  in- 
thick  Plates  by  the  crossing  of  their  Axes;  of  the  physical  Pro- 
perties which  the  Molecules  of  Light  assume  in  the  interior  of 
Crystals;  critical, Esamiuation  pf^  the  Phenomena  produced 
imder  obhque  Incidences  by  Lamin®  and  Plates  parallel  to  the 
Axis  of  Crystallization  ;  lilsperimtnts  upon  Plates  of  Rock* 
Crystal  cut  perpendicularly  to  the  Axis  of  Crystallization  ^  Pjie- 
nomena  of  Buccessivc  Polarisation  observed  in  homogeneous. 
Fluids ;  lamination  and  Laws  of  the  Phenomena  which  Plates 
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of  Mlc^  priBseat  under  oblique  Incidences;  Phenomena  of 
P(^iedisEifictK)n  "which  are  observed  in  Bodies  imperfectly  crystal- 
lised*^ itetenmnation  of  the  Laws  accorcUng  to  which  Light  is 
polarized  at  the  Surface  of  Metals. 

Irhe  Berrenth  and  last  chapter  is  on  heat,  both  radiant  and 
latent;  it  contains  the  following  topics:  on  the  Relations  of 
Light  and  Caloric;  Laws  of  the  heating  and  cooUng  of  Bodies 
in  undefined  Media ;  Influence  of  the  State  and  Nature  of 
Surfaces  upon  the  Radiation  of  Caloric;  Theory  of  its  Equi* 
librium  .by  mutual  Exchange ;  Laws  of  the  Propagation  of  nest 
in  solid  Bodies ;  of  tlie  Capacity  of  Bodies  for  Caloric ;  and  of 
Steam-Engines. 

This  very  ample  table  of  contents  will  afford  a  clear  proof  of 
the  extensive  view  which  M.  Biot  has  taken  of  natural  pheno- 
mena ;  and  the  manner  in  which  he  has  treated  all  the  different 
topics  equally  prove  the  profound  and  elabonfte  spirit  of  philo- 
sophical investigation  for  which  this  author  is  so  justly  distin- 
guished. There  is  a  general  air  of  candour  pervading  every 
part  of  the  work,  which  is  highly  creditable  to  tlie  author ;  and 
an  iappearance  of  dispassionate  good  sense,  which  produces  a 
feeling  of  confidence  in  aU  his  statements.  Different  persons, 
according  to  their  turn  of  mind  and  previous  pursuits,  will  form 
different  opinions  respecting  the  propriety  of  introducing  so 
much  of  mathematic  and  edgebraic  reasoning ;  but,  admitting 
the  principle^  the  execution  is  highly  commendable.  The  arrange- 
ment of  tne  inaterials  is  good,  and  its  stile  perspicuous ;  and 
it  has  veiy^  Utde,  if  any,  of  the  obscurity  which  so  frequently 
pervades  works  of  science,  arising  fiom  tiie  fanciful  introduction 
of  new  terms,  or  the  no  less  fanciful  employment  of  old  terms 
in  new  senses.     Many  readers  will  regret  tliat  M.  Biot  has  not 

S' van. more  of  a  regular  historical  deUiil  in  connexion  with  the 
^6ferent  topics  on  which  he  treats.  It  no  doubt  adds  much  to 
the  interest  of  Works  of  this  description,  and  seeins  a  kind  of 
tribute  due  to  onrjprecursors  in  science.  M.  Biot  seldom  refers 
to  the  labours  ot  preceding  authors,  except  in  an  incidental 
manner,  and  does  not  seem  to  have  conceived  it  a  part  of  ^is 
plan  to  state  by  whom  the  knowledge  that  we  at  present  possess 
was  originally  discovered. 


Article  XII. 

V.    Pfoeeedings  of  Philosophical  Societies. 


SOYAL   SOCIETY. 


Tte  Society  ioaet  on  Nov.  6 :  but,  m  consequence  of  the  death 

of  ih^'PrmiCess  Chariotte  of  Wales,  the  meeting  was  adjourned. 

JVov.  20.<^ir  Everaid  Hoq^e  read  the  Croomaa  Lectox^^  iV^s^ 
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subject  of  which  was  the  changes  which  the  blood  lindn^oea 
the  act  of  coagulation.  A  considerable  part  of  the  paper  con- 
Bisted  of  ail  aceount  of  a  number  of  minute  microscopicil  obser- 
vations that  had,  been  made  by  Mr.  -Bauer,  on  the  red  particles 
of  the  blood.  He  attempted  to  form  an  estimate  of  their  siz^, 
and  gave  a  deBcriptifin  of  their  appearance.  Their  coloimi^ 
matter  he  conceives  to  be  something  superadded  to  theti  proper 
eubatance :  he  supposes  that  they  possess  a  ref^larly  oi^BQized 
■Bfructure ;  and  by  comparing  them  m'th  the  appeaTantfe  t^cli 
the  muscular  fibre  exhibite,  when  highly  magnified,  he  cqnditdes 
^at  these  particles  are  the  immediate  constituents  of  the'fflAf. 
With  respect  to  the  generation  of  vessels  in  effiiBed'bttJetl,  •!» 
imagines  that  it  depends  uppn  the  gas  Whitfh  is  extricated  mnn 
■tilood  during  its  coa^alation :  tWs,  by  insinuating  itself  beCvfteb 
the  adhering  particles,  produces  tubukir  cavities,  nrfiicfi  aft 
Tiftenvards  converted  into  more  perfect  vessels. 

'November  27 . — A  paper  by  Mr.  Seppings  was  read,  on  iflft 
increased  Btret^th  given  to  ships  of  war  By  the  apphciitioti  6f 
diagonal  braces.  U  contained  an  account  of  some  very  bii^ 
triafc  that  had  been  made  of  tiiis  method  of  constractin^  Hie 
framework  of  vessels,  the  result  of  T*hich  was  such  as  eora- 
■pletely  to  justify  the  expetCations'that  had  been  raised,  taidtb 
confirm  the  favourable  reports  tllathad'beenmadeonthesiSbjeit. 

On  Monday,  'Nov.  31,  the  Society  held  its  annu&l  ibeetb^, 
for  tJle  elettion  of  the  officers  for  Ac  ensuing  year.  Therfe'Ttoe 
efected, 

P>-e«rfCTf.—iRight  Hon.  Sir  Joseph  Banks,  Bart.  G;C3.-«dc. 

Secretaries. — "Wiiliata  Thomas  Brande,  Esq.  and  TajWf 
Combe,  Esq. 

Treasurer. — Samuel  Lysons,  Esq. 

There  remained  <3f  the  old  council ;  Hi^t  Hon.  Sir  Joaeok 
'Banks,  Bart.;  William  Thomas  Brande,  Esq.;  Samuel,  fcarB 
'BishcFp  of  Carlisle;  Taylor  Gomhe,  Tisq.;  Sir  Hmntffiw  DtrtV; 
•Sir  Evetnrd'Home,  Bart,;  Samuel  Lv.'sons,  Esq, ;  GWojee, 'Barl 
-of  Morton ;  John  Pond,  Esq. ;  WilliamHTde  Wt.llast*ti,-M.D:; 
Thortas  Young,  M.D, 

T^ere  were  elected' into  the  corrtrcil: 'George,  Earl  of  Aber- 
deen; Davies  Gilbert,  Esq.;  Charles 'Hatcftett,  Esq.;  C*4i)t«hi 
Henry  Kater ;  William,  Lord  Bishop  of  London ;  Right  Hon. 
Charles  Long;  John  Reeves, ^sq.;  Richard  Anthony  Saliabary, 
Esq.;  Edward,  Duke  of  Somerset;  Glocestcr  Wilson,  Esq.    1 

Since  the  last  auniversary  Ql  -fiieiilbers  have  died,  one  has 
withdrawn,  and  25  new  memberg  have  been  admitted.  The 
present  number  of  member  is- 6o2,  of '*which  40  are  foreign 
members. 

The  Copley  medal  w'as' adjudged"  to  Captain  Henry  Kater,  for 
(lis  experiments  on  tbe  leiigth  oithe'penduhim  Tibratmg  seconds. 

On  Dec.  11,  ;a  paper  by  Onpt.  James  Bttmey  was  read,  on'thfe 
'^eography-tf  the  iiorth-easteBi  part  *f-Asi«,  Bsd  "partictriarly 
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lespecting  the  question,  whether  the  continents  of  Asia  and 
Ameirica  are  united.  From  the  account  of  different  travellers 
and  navigators,  especiallv  among  the  Russians,  it  would  appear 
that  there  is  still  a  consiaerable  part  of  what  is  usually  laid  down 
in  the  -maps  as  forming  the  coast  of  the  nprthem  ocean,  which 
has  neyer  yet  been  accurately  traced.  The  maritime  boundary  of 
the  country  of  the  Tchuktchi  has  never  been  explored ;  and,  so 
far  aa  caQ  be  learned  from  the  inhabitants  themselves,  they  are 
ignorant  of  the  extent  of  their  own  territory  in  the  northern 
cmnection.  Captain  Bhering  and  Captain  Cook,  who  successively 
made  very  important  discoveries  in  the  narrow  part  of  the  sea, 
conqposing  what  is  now  called  Bhering's  Straits,  were  never  able 
to  penetrate  farther  N.  than  about  the  70^  of  latitude.  Beyond 
this,  on  the  American  continent,  we  are  completely  without  any 
information ;  and  on  the  Asiatic  side,  we  seem  Xo  have  little 
certain  knowledge,  until  we  arrive  at  the  River  Kovyma,  for 
about  20°  of  longitude.  We.have  some  imperfect  accounts  of  a 
large  tract  of  land  lying  beyond  what  is  now  marked  on  the 
maps  as  the  N.  E.  part  of  Asia,  to  which  the  name  of  New 
Siberia  has  been  given.  This  may  either  be  an  island  detached 
from  either  continent,  or  it  may  be  a  part  of  America,  stretching 
over  to  the  westward ;  but  respecting  tiiis  comitry,  if  it  actually 
exist,  our  information  is  very  scanty. 

On  Dec.  18,  a  paper  by  James  bmithson,  Esq.  was  read,  con- 
taimng  some  remarks  on  vegetable  colours.  Among  the  sub- 
stances which  he  examined  were  litmus,  the  colouring  matter  of 
die  violet,  of  the  blue  hyacintli,  of  the  blue  paper  which  is 
employed  for  wrapping  up  loaf  sugar,  of  the  mulberry,  and  the 
pigment  called  sap-green.  Some  of  these  are  employed  by 
chemists  as  delicate  tests  of  acids  and  alkalies ;  and  various 
axperiments  were  related  respecting  their  action,  on  tliesc  bodies, 
^md  the  manner  in  which  tliey  were  respectively  affected  by  them. 
!Q^.  author  conceives  it  probable  that  some  vegetable  colours 
may  be  produced  by  a  combination  of  principles,  that  the  red 
colour  of  flowers  may  depend  upon  the  union  of  carbonic  acid 
with  a  blue  matter,  and  that  in  other  cases  a  vegetable  principle 
jaay  be  coinbined  with  a  small  quantity  of  potash,  analogous  to 
the  substance  which  has  been  called  ulmm.  The  autlior  also 
gaare.  an  account  of  some  experiments  which  he  had  performcfl 
upon  £he  green  colour  which  is  procured  from  certain  insects: 
thia  he  was  led  to  conclude  is  of  a  different  nature  from  the 
vegetable  greens. 

* ;  vhithe  same  evening  a  paper  by  Dr.  John  Davy  was  read, 
nwig  iem  account  of  me  momitaiu  called  Adam's  Peak,  in  the 
Ldand  of  Ceylon.  This  has  been  long  celebrated  as  the  resort 
of  pilgpims  from  all  parts  of  the  country,  in  consequence,  of  a 
lapcafi^xtioiis  tradition  that  the  Indian  god  Boodha  ascended  into 
)uaa&k  fivm  its  summit,  and  left  upon  it  the  impression  of  his 
fiot. .  Thie  mountam  is  supposed  by  the  authoc  to  h&  bet?(e.^n. 
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6,000  and  7,000  feet  high.  It  hcta  a  lersl  area  at  itB  top,  of 
nearly  a  circular  form,  "Itie  Biimniit  is  surrounded  by  a  grove  of 
treea  of  the  genus  rhododendron,  but  of  a  species  which  is  said 
to  grow  in  no  other  situation.  The  plants  are  accounted  sacred, 
so  uiat  it  was  Impossible  to  procure  a  Bpecimen  for  exanunatituu 
The  mountain  itself  is  composed  of  gneiss,  the  constituents  o£ 
which  exist  iu  very  ditferent  proportions  in  its  difiereat  parts.  In 
lome  districts  hornblende  predominates  so  much  as  almoet  to 
diange  the  character  of  the  rock ;  but  this  passes  by  insensible 
degrees  into  a  more  perfect  gneiss,  without  exhibiting  any  exact 
limit  of  separation,  'ftie  author  observed  some  oi  the  genu, 
which  are  the  produce  of  Ceylon,  imbedded  in  the  gneiea  whid) 
composes  this  mountain. 

WEBNEBIAN    NATURAL    HISTOUV    SOCIETY. 

The  first  meeting  of  the  Wernerian  Natural  History  Society 
for  this  session  took  place  in  the  College  Museum  on  Nov.  16. , 
It  was  moved  by  Professor  Jameson,  and  unanimously  agreed  to^ . 
thati  in  consequence  of  the  melancholy  event  of  the  death  of 
the  Princess  Charlotte  of  Wales,  the  Society  should  immediat^y 
affjoum,  without  proceeding  to  business. 

The  Wernerian  Natural  History  Society  met  again  on  the  Btii , 
inst.  when  the  following  office-bearers  were  chosen :  i 

President. — Robert  Jameson,  Esq.  F.R.S.  , 

Vice-Presidents.  —  Colonel  Imrie,  F.R.S. ;  Jbhn  Camtd}^  . 
Esq.  F.R.S. ;  Lord  Gray,  F.R.S. ;  Sir  Patrick  Walker,  FX.S. 

SecretaTy.—P.  Neil,  Esq.  F.R.S. 

Tfeasi,ur.—Vf .  Ellis,  Esq. 

Librarian  and  Keeper  of  the  Museum. — James  Wilson,  Esq.    ■ 

Painter.— P.  Syme,  Esq. 

Cmnci/.— Dr.  Macnight,  F.R.S.;  C.  S.  Monteath,  Vaq.  . 
F.Tl.S.;  Dr,  Wright,  F.R.S.;  Dr.  Yule,  F.R.S.;  D.  Bridge* : 
Esq.;  Dr.  D.  Ritchie,  F.R.S.;  Dr  Falconer,  F.L.S.;  T.  &»■  ' 
right,  F.R.S. 

Professor  Jameson  at  this  meeting  read  a  communication  from 
William  Scoresby,  jun.  M.W.S.  &c.  entitled,  "  Narrative  of  en 
Excursion  upon  the  Island  of  Jan  Mayen,  containing  some  A*** , 
count  of  its  Appearance  and  Productions."    This  remote  sinl 
desolate  yiot,  situated  in  lat.  70°  40'  to  lat.  71"  8°  20"  N.  aad.. 
long.  7"  26'  48"  to  8"  44'  W.  was  visited  by  Captain  Scoresteljj 
jun.  on  Aug.  4,  1617.    On  approaching  it,  the  first  object  whic»jn| 
strikes  the  attention  is  the  mountain  of  Beerenberg,  which  reati.^ 
its  icy  summit  to  the  height  of  6840  feet  above  the  level  of  the^^ 
aea.   At  this  time  all  the  nigh  lands  were  covered  with  snow  Bti4-; 
ice ;  and  the  low  lands,  in  those  deep  cavities  where  lai^e  b^di  j' 
of  snow  had  been  collected,  still  retained  part  of  their  wintetiV 
covering,  down  to  the  very  margin  of  the  sea.     Between  ca{)e4( 
North-east  and  South-east,  Captain  Scoresby  observed  three  re^ 
markable  iceb«^,  haviug  a  perpendicular  height,  oi  1284  Ifstjt  ■ 
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and  presentfa^  a  fftriking  resemblance  to  frozen  cascades.    The 
beacn  whure  Uapt.  Scoreaby  landed  was  covered  to  a  great  depth 
with  a  Band  having  the  appearance  of  coarse  gtinpowder,  and 
tfhic^h'was  a  mixture  of  iron-sand,  olivine,  and  augite.    Here 
ttnd  there  he  met  with  nieces  of  drift  wood.    As  he  advanced 
towaifdft  the  rocks  he  round  rolled  masses  of  lava,  blocks  of 
burned  clay,  and  masses  of  red-coloured  backed  clay.    Nume- 
tovB  pointed,  angular  rocks,  probably  belonging  to  the  floetz 
formation,  Were  seen  projecting  through  the  sand.    These  were 
femaltie-vesicular,  and  with  numerous  and  beautiful  imbedded 
girsm^  and  crystals  of  olivine  and  augite.  Along  with  these  was 
s  todk  which  appeared  to  be  very  nearly  allied  to  the  celebrated 
mill-stone  of  Andemach.    After  leaving  the  sea  shore.  Captain 
Scoresby  met  with  no  other  rocks  but  such  as  bore  undoubted 
marks  or  recent  volcanic  action,  viz.  cinders,  earthy  slag,  burned 
day,  scoriee,  vesicular  lava,  &c.     He  ascended  to  the  summit 
of  a  volcanic  mountain  which  was  elevated  1500  feet  above  the 
tea,  where  the  beheld  a  beautiful  crater,  forming  a  basin  of  500 
or  600  feet  in  depth,  and  600  or  700  yards  in  diameter.    The 
bottom*  of  the  crater  was  filled  with  afiuvial  matter,  to  such  a 
heig;ht  that  it  presented  a  natural  flat  of  an  elliptical  form,  mea- 
suring 400  feet  by  240.    From  this  eminence  the  country  in  all 
directions  appeared  bleak  and  rugged  in  the  extreme ;  and  the 
rocks,  and  hills,  and  mountains,  eveiy  where  presented  to  the 
eye  dueh  appearances  as  seemed  to  indicate  the  action  of  vol- 
canic fife.    The  plants  are  very  few  in  number  r  he  determined 
the  rumex  digynus,  saxifraga  tricuspidata,  arenaria  peploidei^? 
fljlene  aeaulia,  and  draba  hirta :  all  the  others  were  tmiortuAately 
bst.     Near  the  sea  shore  he  observed  burrows  of  blue  foxes : 
feet  marks  of  bears,  and  of  another  animal,  which  he  comec- 
tured  to  be  the  rein-deer.    But  few  birds  were  seen,  such  as 
fiilmars,  divers,  puffins,  and  terns. 

GEOLOGICAL    SOCIETY. 

*fte  firnt  meeting  for  business  took  place  on  Nov.  21. 

A'  fettisr  flfom  R.  Anstice,  Esq.  accompanving  a  specimen  of 
tBRMscmite  frdin  the  Quantoek  Huls,  was  read. 

Tne  Quantoek  Hills  consist  chiefly  of  greywacke,  but  are 
fOtreLiHCied  by*  a  bed  of  mounftain  lime-stone  running  tlut>ueh  a 
gVMl  pint  of  flieif  length,  fti  a  quarry  near  the  village  of  Mer- 
lidge,  about  six  miles  from  Bridgewater,  is  a  fissure  in  this  lime- 
IftatmroiSty  which  has  been  for  some  time  famous  for  its  calca- 
iwtu'  crtdactites.  Recently  this  fissure  has  been  cleared  to  a 
greater  extent  than  before ;  and  Mr.  Anstice  visited  the  spot  in  the 
aondk  of  August  last,  when  he  found  that,  after  proceeding 
dong*  it'f&r  about  40  yards,  the  passage  suddenly  became  con- 
^racteij.  ;    ; 

The  imtow  part  baing^  etilar?ed  at  his  desire,  it  was  found  to 
hrttiiUi  t  cavwa^atogurflOyaws  in  length,  {xom«bL\o\«^l^^ 
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in  breacEth,  and  from  three  to  »ix  feet  tn  height  along  the  middk, 
Ahout  oae-third  of  ita  Burface  was  covered  with  stalactites  of 
arraeonite  (Jlos  ferri)  of  great  beauty.  This  cavern  is  Biluated 
in  the  greywacte;  and  Mr.  Anatice  remarks,  that  the  arbo- 
rescences  of  airagonite  occur  only  in  that  rock,  while  tJioBe 
which  are  found  adhering  to  the  Hme-stone  are  common  calca- 
reouB  stalactite. 

A  letter  was  fead  from  Mr.  Winch,  mentioning  the  discovery 
of  a  tree  about  28  or  30  feet  long,  with  its  branches,  in  a  bed  of 
Jirestone  (one  of  the  coal  sand-stones)  at  High  Heworth,  near 
Newcastle.  Of  tliis  organic  remain  the  tnmk  and  larger  branches 
are  siliceous ;  while  the  bark,  the  small  hranches,  and  leaves, 
are  converted  into  coal :  and  Mr.  Winch  remarks,  that  the  small 
veins  of  coal,  called  by  the  miners  coal-pipes,  owe  their  origin 
nniversally  to,  small  branches  of  trees.  Mr.  W.  states  it  as  a 
remarkable  and  interesting  fact,  that,  while  the  trunks  of  trees 
found  ill  the  Whitby  alum  shale  are  minerahzed  by  calcareous 
^ar,  clay-iron-stone,  and  iron  pyrites,  and  their  bark  is  converted 
into  jet;  those  buried  in  the  Newcastle  sand-Btones  are  alwavH 
mineralized  by  silex,  and  their  bark  changed  into  conunon  coeu. 

A  pajjer  by  Dr.  Berger  was  read,  containing  a  theoretioal  es- 
^nation  of  the  curvature  of  the  beds  of  lime-stone  which  fonn 
the  Jura  mountains. 

Dec.  5. — The  reading  of  a  paper  by  Mr.  W.  Phillips,  entitled, 
"  Remarks  on  the  Chalk  Hills  m  the  Neighbourhood  of  Dover, 
and  on  the  green  Sand  and  blue  Marl  overlying  it  near  Folke- 
stone," was  begun. 

Dec.  19. — Tlie  reading  of  Mr.  Phillips's  paper  was  coafiaued.. 

EOYAL    ACADEMY    OF    SCIENCES    AT    PAEIS. 

Sept.  1,  1817. — Tlie  following  papers  were  read: 

A  memoir  on  aneurism,  by  M.  Provencal. 

A  description  of  the  oyster-beds  of  Maremmes,  by  M.  de 
Mont^gre, 

An  offer  njade  by  an  anonymous  individual  to  contribute  a 
smn  of  TOOO  fr.  for  the  purpose  of  founding  a  prize  for  ttie  en- 
couragement of  inquiries  into  subjects  connected  with  statistics, 
was  referred  to  a  committee. 

S^t.  8. — A  letter  from  the  Minister  of  the  Interior  was  read, 
communicating  the  King's  approval  of  the  election  of  M.  Piftza 
into  the  class  of  Foreign  Associates. 

A  paper,  entitled  "  Researches  on  Chlore  and  on  Hydro- 
chlonc  Acid,"  by  M.  Rosier,  was  referred  to  the  considemtina 
of  a  committee. 

M.  Lamarck  gave  an  account  of  a  paper  addressed  to  the 
lAcademy  by  M.  Dupetit  Thouars,  on  the  renewal  of  the  oark  of 
trees,  ■..   i  . 

M.  Fourrier,  in  the  name  of  the  committee  to  whicli  »he  offer 
of  an  anonymous  person  to  establlssh  a  prize  for  statistics  vo^ 
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referred)  reported  tiieir  unanimous  opinioo  that  the  offer  should 
be  accepted.  Upon  which  the  Academy  resolved  that  applica- 
tioa  shcHild  be  made  to  the  Minister  of  the  Interior  requesting 
his  Mejesty^s  authority  to  accept  the  sum  thus  Uberally  difered 
for  the  above-mentioned  purpose. 

M.  Geofiroy-Sainte-Hilaire  read  a  memoir  on  the  structure  of 
the  OS  hy aides  in  different  animals. 

8eft.  15.— After  some  letters  had  been  read^  the  remainder  of 
the«itting  was  occupied  by  two  memoirs :  the  one  by  M.  Moreau 
de  Jonn^,  entitled,  '^  A  (xeological  and  Mineralogical  Examina- 
tian  of  tile  Volcanic  Mountains  of  VaucUn,  in  the  Island  of 
Martinique ; "  and  the  other  by  Gen.  Sauvioc,  "  On  the  Ocean." 

i^^^.  22.— -M.  Fevre  presented  the  continuation  of  his  ''  Essay 
Mthe  Construction  of  Chemical  Tables/'  which  was  referred  to 
a  committee. 

A  report  was  made  on  ^'  Maps  of  the  Kingdom  of  Portugal/' 
by  Jose  Correa  de  Mello  and  Pedro  Caidoso  Giraldes. 

M^  Sylvestre,  in  the  name  of  a  committee,  made  a  report  on 
a  niemoir  by  M.  Huzard,  jun. ;  the  object  of  which  is  an  mquiry 
kxto  the  qualities  which  cnaracterized  the  Enghsh  horses  before 
their  ameUoration,  the  present  state  of  the  breed,  and  the 
nethods  by  which  the  Enghsh  have  succeeded  in  producing 
those  quaUties  to  which  their  horses  are  indebted  for  the  high 
esteem  in  which  they  are  now  held. 

.  M.  'Portal  read  a  paper,  entitled,  ''  Considerations  on  Peri- 
tooieid  Inflammation^' 

Sept.  29.-^M.  Arrago  read  a  letter  from  M.  Dupin  giving  an 
tccoimit  of  tti  Aurora  borealis  observed  by  him  at  Ulasgow. 

Hie  reading  of  M.  Moreau  de  Jomie^s's  memoir  was  proceeded 
with. 

A  memoir  by  M.  Lapostolle  on  conductors  against  lightning 
was  referred  to  a  committee. 

Oc^.  6.---M-  Coquebert-Montbret  began  the  reading  of  a  very 
minute  report  on  the  circumnavigation  of  the  globe,  by  M. 
Knisenstem. 

•  'Ar  letter  was  read  from  M.  Henri,  Ingenieur  des  Fonts  et 
Ghauueesj  dated  Florae,  depart,  de  la  Laz^re,  giving  an  account 
of  a  mass  of  native  oxide  of  iron  in  which  are  many  particles  of 
aative  iron,  found  in  the  bed  of  a  torrent  near  Florae.  Messrs. 
iteiiy  and  Vauquelin  were  requested  to  examine  the  specimens 
accompanying  the  paper. 

Oct.  13. — ^Two  proof  pieces  of  the  medal  struck  in  comme^ 
BK>ration  of  the  voyage  of  the  corvette  Urania  were  presented 
by  the  Minister  of  Marine. 

Mi  Babinet,  ancien  61<^ve  of  the  Polytechnic  School,  pre- 
twfed  a  memoir  in  which  he  examines  the  precision  of  the  for- 
mula given  by  M.  Laplace  on  the  deviation  of  bodies  falling  from 
a  gf9^  height. 
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MM.  Mcilard  and  Ampere  read  a  report  on  the  new  lantp  ia^ 
vented  by  Lord  Cochrane ;  but  the  Aciidemy  beiiog  uiiofmed 
that  a  aimilar  investigation  had  been  undertaken  by  orders  of  the 
Minister  of  Marine,  suapended  further  proceedings  on  the  tub- 
ject,  and  ordered  the  committee  to  ^ive  their  assiat&nue  to  the 
eommiesi oners  appointed  by  the  Minister. 

M.  Girard  gave  in  the  report  of  a  committee  on  the  dido, 
graphe  of  M.  de  Saint^Far.  This  instrument  re*emb]e8  tJie 
cooHnon  plane  table,  with  the  addition  of  a.  graduated  arc,  wkidi 
may  be  read  off  to  minutes,  and  to  which  a  telescopa  may  be 
adapted,  in  order  to  enable  it  to  serve  the  purpose  of  a  tiieodolite. 

M.  Cauchy  read  a  memoir  on  the  resouition  of  polyiuunialt 
into  real  factors  of  the  second  degree. 

Ocl.-20.  — The  death  of  M.  Genty,  Correspoodeiit  of  the 
Academy,  was  announced. 

M,  Coquebert-Montbret  concluded  his  report  on  the  voyage  of 
M.  Krusenfltem  round  the  globe. 

A  memoir  by  M.  Opoiic  on  a  method  of  preserving  butter  freah 
WRB  read,  and  was  referred  to  M.  Theuard,  •■■ 

Oct.  27. — M.  SoHin  presented  a  memoir  on  apheiical  trigoao. 
metry,  which  was  refeired  to  MM.  iiCgendre  and  Delambre. 

M.  Girard  read  a  memoir  on  the  Sowing  of  ether  and  certain     ! 
other  fluids  through  capillaty  glass  tubes.  |' 

M.  Bosc  presented  the  report  of  a  committee  on  a  stalis^eij     j 
desciiptioa  of  the  district  of  MareuuneE,  by  M.  Quillet.      In 
this  paper  the  most  important  article  is  a  relation  of  the  mam^e*      < 
meat  of  the  oyster  pools,    ITie  oysters  are  obtained  by  dredging     i 
off  Oleroa  and  the  Isle  of  Aix,  and  audi  as  are  sniall  and  round 
are  sriected  to  be  fettened  in  the  pools.    These  pooJM  are  spaces     | 
on  the  river  bank  from  800  to  900  yards  s<juare  in  extent,  taA 
aKVunounded  with  a  dam  to  keep  out  the  tide.     Tlie  succeafiful 
management   of  these  pools  depends  on  four  circumBtaaces  t     ' 
first,  n»t  to  overcrowd  rfie   pools  with  oystCTs :   seoooiUy,  to     ' 
transfer  the  oysters  onc«  a  year  from  the  ^lausted  pool  to  ona     [ 
which  has  been  vacant  for  an  entire  twelvemonth  before ;  thirdly,    ■  | 
to  increase  the  depth  of  water  during'  winter,  that  the  oysteis 
may  not  be  hurt  by  the  frost :  fouiihly,  to  prevent  the  rain-water     j 
from  finding  its  way  into  the  pools-    Three  years  at  least  are     j 
required  to  bring  the  oysters  to  a  marketable  state,  and  As     { 
lon^r  they  r«nain  the  more  fat  and  delicats  they  become.  ij 

MM.    Laplace    and  Coqnebert- Month  ret  were    appointed  t» 
draw  «p  the  bill  of  mortality,  to  be  inserted  in  tlie  memoirs  of   >l 
the  Academy,  according  to  custom.  ^ 
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Article  XIII. 

SCIENTIFIC.  INTBlJi.IGSNCE,   AND    NOTICRS    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Lectures, 

Mrs.  Lowby  is  about  to  recommence  her  Lectures  on 
Mineralogy. 

Mr.  Cruthrie,  Deputy  Inspector  of  Military  Hospitals,  will 
commence  his  Spring  Course  of  Lectures  on  Surgeiy^  on  Mon«* 
day,  Jan.  19^  at  five  minutes  past  eight  in  the  evening,  in  the 
waiting  room  of  the  Royal  Wesminster  Infirmary  for  Diseases  of 
the  Eye,  Marylebone-street,  Piccadilly.  To  be  contiliued  on 
Mondays,  Wednesdays,  and  Fridays. 

Mr.  Thomas  Bell,  F.L.S.  wiU  commence  his  Lectures  on  the 
Structure  and  Diseases  of  the  Teeth,  &c.  at  Guy's  Hospital,  on 
Friday,  Jan.  9,  at  half-paat  five  o'clock. 

II.  Safety  Lamp  for  CoaUMines. 

,  A  .publication  has  been  forwarded  to  the  Editorsy  eutitled,  a 
'^Report  upon  the  Claims  of  Mr.  Geo.  Stephenaon  relative  to 
the  Invention  of  his  Safety  Lamp,  by  the  Committee  appointed 
at  a  Meeting  helden  in  Newcastle,  on  Nov.- 1,  1817."  The 
BdiAow  of  the  Anmak,  not  choosing  to  take  any  part  in  the 
CMdroisersy  between  the  fiiends  oi  Sir  H.  Davy  and  of  Mr. 
fitiaihciMon,  hav«  not  inserted  the  Report  of  a  Committee  of  Sir 
H.Dlavy'a  friends  assembled  at  ^r  Joseph  Banks's ;  md  for  the 
samei«bBon  shall  abstain  at  present  from  noticing  the  proceed* 
iftga  of  Mr.  Stephenson's  firiends.  At  some  ftrtwe  time,  how- 
erstv  thay  mean  to  take  up  the  subject,  andto  give,  with  all  the 
.inqpvtiality  in  their  power,  a  history  of  the  experiments  insti* 
Med,  and  of  the  macnines  invented,  for  the  puipose  of  prevent- 
lag  nptosjons  in  coal*mines. 

in.  Fluor  Spar  in  Scotia  fid. 

..;  Fluor  fi^par^  although  abundant  in  England,  is  one  of  the 
larest  Moa^e  minerals  found  in  Scotland.  Hitherto  it  Imis  been 
met  with  but  in  two  places :  at  Monaltree,  in  Aberdeenshire, 
wheM'it  fo^rms  one  of  tne  constituents  of  a  galena  vein  in  gra- 
nite^  and  in  tJie  remote  island  of  Papa-Stour,  one  of  the  Shet- 
kmdsy  in  vesicular  cavities  in  amygdaloid,  associated  with  chal-* 
eedcmy,  calcareous  spar,  and  heavy  spar.  A  few  months  ago 
Professor  Jameson,  during  his  investigation  of  the  mineralogy 
of  Renfrewshire,  again  met  with  this  rare  substance,  near  the 
village  of  Gourock,  in  vesicular  cavities  in  porphyry. 

rV.  Chromate  of  Iron  in  Shetland. 
Dr.  TSihhert,  who  lately  visited  the  Sliel\«a^  Vi^s»ii%'i'vv^^^ 


72  Scientific  ItUelligence.  [Jak- 

view  of  determining  their  geognostical  Btructure  and  relations, 
found  ill  the  Island  of  Unst  considerable  masses  of  that  valuable 
substance  the  chroraate  of  iron. 

V.  Botanical  Specimens  from  Switzerland. 
J.  C.  Schleicher,  of  Bex,  in  the  canton  de  Vaud,  who  has 
long  been  known  as  a  dealer  in  seeds  and  dried  specimens  of 
Swiss  plants,  is  now  in  London,  for  the  purpoRe  ol'  furnishiog 
the  herbaria  of  English  botanists  with  the  Alpme,  and  i>ther  in- 
digenous plants  of  Switzerland.  He  has  pubhshed  a  catalogue 
of  genera  and  species,  from  which  persona  may  select  wliatever 
specimens  they  wish  at  a  very  moderate  price, 

VI.  Davy's  Safety  Lamp. 
An  addition  has  been  made  to  this  valuable  apparatus  by  Mr, 
Newman,  by  which  it  appears  probable  that  its  utihty  wiU  he 
increased.  It  consists  in  attaching  to  the  lower  port^  of  the  wire- 
gauze  a  convex  lens.  The  effect  of  this  is,  that  the  miner  will 
have  it  in  his  power  to  direct  a  strong  hght  upon  any  particular 
part  where  it  may  be  required,  while  the  lens  has  the  further 
advantage  of  covering  a  portion  of  the  gauze,  and  preserving  it 
fium  tlie  coal  dust  and  oil,  by  which,  without  considerable  care, 
it  is  liable  to  be  obstructed. 

VII.  Effect  of  Hot  Water  on  Flowers. 

The  foliowbg  fact,  as  far  as  we  know,  has  not  yet  appeared 
in  print.  It  is,  however,  deserving  of  record,  as  an  interestiiig^ 
contribution  to  what  has  hitherto  been  discovered  on  the  st^Ject 
of  vegetable  physiology,  and  as  enabling  the  lovers  of  Howers  to 
prolcmg  for  a  day  the  enjoyment  of  their  shorMived  beauty. 

Mobt  fiowers  begin  to  droop  and  lade  after  being  kept  during  34  ^ 
hours  in  water :  a  few  may  be  revived  by  substituting  tiresh  water; 
but  all  (the  most  fugacious,  such  as  the  poppy,  and  perhaps  one  .' 
or  two  othera  excepted)  may  be  completely  restored  by  iha 
use  of  hot  water,  lor  this  purpose  place  the  flowers  in  scaldsu  ■ 
water,  deep  enough  to  cover  about  one-third  of  the  length  (rf- 
the  stem :  oy-the  time  the  water  has  become  cold  the  floweCT  l 
will  have  become  erect  and  fresh :  then  cut  oft'  the  coddled^^uji  ' 
of  the  stems,  and  put  them  into  cold  water.     Probatum  est. 

VII.   Third  Volume  of  the  Memoirs  of  the  Socielif  of  Arcueil. 
Tile  third  volume  of  the  memoirs  of  this  respectable  society   . 
has  been  lately  received  in  London.     It  contains  a  number  of  < 
valiiable  papers ;  but  many  of  them  have  been  written  for  some 
time,  and  their  contents  have  been  already  made  public:  ^  .1 
account  of  several  of  them  has  been  given  in  the  precedi^   1 
volumes  of  the  Aimah.    We  shall  embrace  an  eariy  opportunity-' 
of  communicating  to  our  readers  an  abstract  of  the  more  receat 
papers :  in  the  mean  time,  it  may  not  be  uninteresting  to  have  a 
aatoftbp  whole  t 
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On  the  Properties  of  the  different  Species  of  Rays  Which  may 
be  separated  oy  Means  of  the  Prism  trom  the  Solar  Spectrmi. 
By  M.  J.  E.  Berard.  (For  an  accomit  of  this  paper  see  Annak 
yf  Philosophy  J  vol.  ii.  p.  161.) 

Memoir  upon  a  new  detonating  Substance.  By  M.  Duloncr. 
(For  an  account  of  this  substance^  see  Thomson's  Chemistry^ 
?ol.  i.  p.  216,  fifth  edit.) 

Considerations  on  Vegetable  Analysis  and  Animal  Analysis. 
%  M.  Berthollet, 

Observations  on  the  Mercurial  Precipitates,  and  on  those  of 
Sulphate  of  Alumine.     Bjr  M.  Berthollet. 

Experiments  to  determine  if  Alcohol  exists  ready  formed  in 
Wine.     By  M.  Gay-Lussac. 

On  a  Method  of  imitating  artificially  the  Phenomena  of 
Colours  produced  by  the  Action  of  thin  Plates  of  Mica  upon 
polarized  Rays.  By  M.  Biot.  (For  an  account  of  M.  Biot's 
experiments  on  the  manner  in  which  hght  is  affected  by  passing 
through  thin  plates  of  various  substances,  see  Annals  of  Philo- 
sophy^  vol.  i.  p.  226 ;  vii.  4  ;  viii.  294. 

Description  and  Use  of  a  repeating  Goniometer.  By  M. 
Maliur. 

Qtk  ar  remarkable  Law  which  is  observed  in  the  Oscillations  of 
hmiinous  Particles,  when  they  cross  obhquely  thin  Plates  of 
Sulphate  of  Lime  or  Rock  Crystal,  cut  paralld  to  /die  Axis  of 
Ciystallization.     By  M.  Biot. 

(Joiitinuation  of  the  Observations  on  the  inflammable  GaseB, 
sbrted-Catburetted  Hydrogen  and  Oxicarburetted  Hydrogen.  By 
M.  ■  BertiioS^t.  (Tlie  paper  of  which  this  is  stated  to  be  the 
contmaBtton  is  contained  m  the  second  volume  of  these  memoirs.) 

Experiments  on  the  Proportion  of  the  Elements  of  INitric 
Acid.     By  M.  Berthollet. 

ObservationB  on  the  Composition  of  Oxymuriatic  Acid.  By 
M.  Berthollet. 

On  the  Influence  of  the  Pressure  of  the  Air  upon  the  Crys- 
taltuBation  of  Salts.    By  M.  Gay-Lussac. 

Researches  upon  the  Laws  of  the  Dilatation  of  Fluids  at  all 
Ten^eratiires.  -  By  M.  Biot.  (A  translation  of  this  paper  was 
inserfeid  in  the  Annals  of  Philosophy y  vol.  ix.  p.  363.) 

Memoir  on  the  Geography  of  the  Plants  of  France,  considered 
in  its  Relations  with  absolute  Height. 

Memoir  on  the  Colour  of  thia  Plates.  By  M.  Arrago.  (Some 
account  of  M.  Arrago's  experiments  on  light  will  be  found  along 
with  those  of  M.  Biot,  as  referred  to  above.) 

CoiHparative^  Examination  of  the  Intensity  of  Actioti  which 
the  extraordinary  repulsive  Force  of  Iceland  opar  exercises  upon 
the  luminous  Molecules  of  different  Colours.    By  M.  Biot. 

General  Considerations  on  double  Flowers,  and  in  particular 
cm  those  of  the  Family  of  the  Ranunculacea.  By  M.  Delan- 
doUe.     • 


W  New  Pafentt.  [JiK.  I 

Memoir  od  the  Combinations  of  PhoBphonis  with  Osygeu. 
By  M.  Dulong. 

Notice  reapecting  tlie  Decomposition  of  the  Sulphate  of 
Barytes  and  of  the  Subcavbonate  of  Lime  by  Potasli.  By  M, 
BcrthoUet.. 

On  the  Uothermal  Lines  and  the  DtBtribution  of  Heat  ovn 
the  Globe.     By  Alex,  von  Humboldt. 

The  Editors  have  received  an  account  of  some  experiments 
that  have  been  performed  by  Dr.  Murray,  of  Edinburgh,  on  the 
composition  of  muriatic  acid,  which  they  regret  they  were  oat 
able  to  insert  in  the  present  number. 


Article  XIV. 
New   Patents. 


^      George    Manwahinc;,  Esq.  Marsh-place,    Lambeth;  for 
^aamDvements  in  steam-engines.    May '22,  1S17. 

Philip  Hutchinbov  Clay,  of  Loudon,  gentleman;  foe  a 
combination  of  machinery  for  repairing  and  improving  turnpike 
and  other  roads  and  higliways,  and  keeping  the  same  in  good 
otder.    May22,  1817. 

Seth  Hunt,  late  of  the  United  States  of  America,  now 
hring  in  Covent  Garden,  Esq. ;  for  an  improved  escapement  fct 
clocks,  and  vratches,  and  chronometers.  Communicated  to  hia 
by  a  foreigner  residing  abroad.     May  22,  IfJl?. 

Seth  Hunt,  late  of  the  United  States  of  America,  now  of 
Covent  Garden,  £eq. ;  for  certain  com^binations  of  improvements 
in  machinery  for  making  pins.  Commmiicated  to  him  by« 
foreigner  residing  abroad.     May  23,  1S17. 

Gabiuel  TiGERE,  Dnke's-court.,  Bow-street,  gentjenntn; 
for  a  process  of  manufacturing  writing  paper  in  such  a  way  that 
it  will  be  extremely  dilBcult,  if  not  impossible,  afterwaros  to 
extract  or  discharge  any  writicig  from  such  paper.  Jane  3| 
1817.  =        J  -ft 

Charles  Wyatt,  of  Bedford-row,  coppersmith:  for  a  new 
authod  or  methods  of  preventing  any  disadvantageous  aicoumu- 
lations  of  heat  in  manufjicturing  and  refining  sugar.  Jane  3, 
1817. 

Benjamin  Acek  Day,  of  Birmingham ;  for  certain  inqirove- 
jotents  in  chimney  ornaments,  which  are  so  constructed  that  th^ 
may  be  used  for  fire-screens,  flower  or  sweet  jars,  time-pieo* 
eases,  candlesticks,  toast-fttanda,  and  various  other  purposes. 
June  3,  1817. 
John  Parnall,  brazier,  of  Samt  Anstell,  C-omwall;  for* 


I81&]  New  Scientifie  Books.  ,    7S 

method  of  tinning^  or  coveriiig  with  tin^  sheets  or  plates  of 
copper,  brass,  or  zinc.    June  10,  1817. 

Thomas  Whittle,  a  wharfinger  at  Chester,  and  George 
Eyton,  of  the  same  place,  gentleman;  for  a  new  or  improved 
kiln,  for  the  purpose  of  drying  malt,  wheat,  oats,  bariey,  peas, 
beans,  and  otner  substances,  br' means  of  steam,  assisted  by  air. 
June  10,  1817. 

Under  the  head  of  Patents  we  hove  to  ftnnounce  to  our 
readers  that  Mr.  L>eger  Didot  (not  Eoger,  as  mfiotionad  by  mis- 
take, in  the  list  of  new  patents  contained  in  our  last  number) 
has  just  completed  the  specification  of  his  patent  for  improve- 
ments upon  tne  machines  already  in  use,  for  making  wore  and 
laid  paper,  in  continued  lengths,  or  separate  sheets ;  and  we  do 
it  the  more  especially,  4ui  fcom  iJaie  great  length  of  the  specifica^ 
tion,  and  the  extensive  drawings  necessary  to  elucidate  it,  there 
seems  little  probability  of  its  being  made  public  in  aivy  other 
way.  In  the  improved  machines  me  ordinary  paper  moukis  can 
be  carried  forwards  in  an  endless  succession,  and  paper  made 
upon  ihem  in  sheets,  with  the  usual  wire  marks^  just  the  same  as 
by  hand,  or  it  may  be  made  of  any  reouired  length,  and  without 
the  marks.  The  same  madiine  wiQ  wo  make  paper  upon  an 
endless  revolving  wire  web,  as  in  a  former  patent  mechioe  of  the 
same  srtist*  , 

I     !■    Ill  I  III      i     I  !!■     Ill     ■    . 


Article  XV. 

Scientific  Books  in  hand,  or  in  the  press. 

Tlie  jecood  part  of  the  second  yolume  of  the  Mendrs  of  the  Wer* 
nettan  Katural  History  Sodety  will  appear  the  first  vmeek  io  Jonuai^. 

Mr. .  Parkes  has  just  cempieted  a  new  editieo  of  his  Cbemica) 
Catecl0Bm. 

Dr.  Adams  is  about  to  publish  a  new  edition  of  hb  lAk  of  Mr.  John 

Httuteiw 

Mr.  .Mill's  Histonr  of  Qfitiab  India  is  just  ready  tot  publication. 

J.  Ctf  Ciirwen,  Esq.  M.  P.  is  about  to  poblash  Letteri  written 
doriog  a  Tour  in  Lnelmid :  they  are  fjrinc^aliir  oil  subjects  connected 
with  the  Agriculture  and  interad  Prosperity  or  that  important  Portion 
of  the  United  Kingdom. 

The  Bev.  J.  Yatei^  M.A.  is  about  to  publish  foiir  Discourses  (m  tht 
Efects  of  drinking  SpkittmuB  apd  other  tutadcalB^^  Liquors.  This 
work  is  designed  to  serve  as  a  popular  i  and  practical  treatise^  eo«i- 
bining  powerful  persuasives,  derived  from  the  inflnence  of  spirttobin 
liquors  upon  the>  morals  and  the  understanding,  with  an  accurate  de- 
scription of  their  effects  upon  the  bodily  frame ;  in  compiling  which 
the  author  has  availed  himself  of  the  opinions  and  testimonies  of  Drs. 
Willan,  Lettfionr^  Heberden,  Linnaeus,  Kush,  Trotter,  Beddoes,  Aikin, 
and  various  other  writers. 
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Article  XVI. 


Magnetical  and  Meteorological  Observations, 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 

Lalitade  5lo  37'  42"  North.    Loogitode  west  in  time  1'  20*T". 
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Rain  Men  between  noon,  Nov.  1,  and  noon,  Dec.  %  1*827 
nKcIu 

Evworation  during  the  same  period,  1*22  inch. 

Difierence,  0-607  inch. 

The  rain-^uge  and  evaporator  are  16  feet  3  inches  above  the 
ground,  ana  497  feet  above  the  Thames  low  water-mark,  at  low 
8pring  tidesi  at  Somerset  Hoij^se; 
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•  okMrratloni  io  each  line  of  Ihe  table  apply  U»  •  period  of  twenty-fou 
If  iMtinBios  at  9  A.  M.  oa  the  day  ladlcated  ia  the  flnt  colwoa,  A.  daik 
te*,  Oat  the  mult  li  taclndci  In  the  mU  followiag  obMrrWiM. 


to  Mr.  HawarePs  Meteorological  Journal.  [Jan. 

REMARKS. 

Eleventh  Month. — 2  to  4.  Nearly  calm :  dripping  mists,  with 
alternate  obscurity,  by  Cirrostratus,  and  sunshine.    6.  A  slight 
shower  at  night.      7.    A  gale   at  S.W. ;    showers   by  ni^t. 
8.  Squally :  several  showers  in  the  day.    9.  Windy,  fine,  with 
Cumulus,  Cirrus,  KTid  Cirrostratus.     10.  Misty  morning :  Cirrus, 
Cirrostratus:   fair  day:    windy  at  night.      11.  Fine  morning: 
then  quickly  overcast  and  wet,  a.m.     12.  Red  sun-rise:  then 
Cirrostratus,  speedily  general:   cloudy  till  evening:  windy  at 
night.     13.  Fine  mormng,  with  Cirrostratus^:  feir  day:  rather 
windy  night.     14.  Much  Cirrostratus  in  the  morning :  rain  by 
half  past  nine  :  fair  evening.     15.  Wet,  gloomy  morning :  cahn 
and  lighter,  mid-day:   p.m.  the  wind  went  to  W.,  and  blew 
strong:  clear  night.     16.  Coloiu^d  Cirri  with  Cirrostratus  at 
eun-nse :  misty:  steady  breeze,  with  some  appearance  of  distant 
rain:    cloudy    evening.      17.    Fair:    somewhat    windy    night. 
18.  Fair:  snow  fell  within  a  few  miles  of  us :  evening  twihght 
luminous  and  orange-coloured.  ^19.  Cirrocumulus,  Cirrus,  and 
Cirrostratus :  abundant  dew  on  tixe;  grass  all  day :  very  fine  sky. 
20*  Very  misty,  a.m.:  the  trees  drip  much:  fine,  p.m.   with 
dew  and  large  Cirri.    21.  Cloudy:  rather  windy:  little  or  no 
dew  this  morning:  Cirrcstratus,  Cumulus:  the  wind  to  N.  at 
night.    22,  Fair:  Cirri  in. lofty  bars,  stretching.  Jf.  .jaQd  S., 
followed  by  Cirrocumulus,  and  a  group  of  clouds  amoi^.the 
smoke  of  me  city.    23.  Fine,  clear  morning :  ^ey  sky  after. 
24.  Cirrostratus,  with  Cirrus,  at  sun-rise :    a  little  hmt-  laiu, 
p.m.:  lunar  corona,  followed. by  a  large  faint  halo.    x5.  Hoa^ 
frost :  a  steady  gale  through  the  day,  with  an  appearancf^  of 
Nimhi  in  the  iSlW  :  rain  after  sun-set.    26 — 28.  Fair :  somewhat 
windy,  with  Cirrostratus,  &c.      29.  The  hygrcMheter  «tooa  at 
78^  till  noon :  and  a  little  rain  fell,  a.m.  and  at  night:  the  bee» 
came  out  in  considerable  numbers,  continuing  al^ut  the  Ib^ve-. 
30.  Overcast,    windy:    the  maximum  temp,  at  nine,  a.nLr  oc 
rather,  the  whole  24  hours  warm  alike.  .  * 

Twelfth  Month. — 1.  A  wet  day.  .  ,  : 

RESULTS.  ^     -  ^ 

•  ■■-.•.■•» 

Winds  southerly  and  westerly.        ^  -     - 

Barometer :  Greatest  height ; .  30'46  iiichei|:.^ 

Least 29-26  .  '; 

Mean  of  the  period ;  29-878    "^  , .  j 

Thermometer :  Greatest  height    •>.,..  .\  59^ 

.      Least 30 

.  Mean  of  the  period ,....,  47-11  ^     - ' 

Mean  of  the  hygrometer^  76^    Rain,  2  inches.    BviEiporddi 
1-02  inch,  divided  as  follows :  to  the  9tli,  0'27  ;*to  the  16tte^ 
0-40;  tothe'23d,  0-23;  to  theend^  0-i2.   • 

TtUen^am,  Ttcelfth  MMh,  18,  18U.  L«  HoWARD, 
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Article  I. 

Biographical  Account  of  Lord  Stanhope, 

Charles  stanhope,  third  Earl  stanhope,  waa  bora  ia 
the  year  1753.  His  grandfather,  the  first  Earl  Stanhope,  was 
eminently  distinguished  both  for  his  niilitory  and  his  political 
talents  ;  bis  father,  the  second  Earl,  although  Icgs  known  in  a 

Sablic  capacity,  was  hkewise  a  man  of  ability,  and  parttcularlv 
irected  oia  attention  to  the  study  of  the  matnematics,  in  which 
he  made  considerable  proficiency.  The  two  first  Earts  Stanhope 
were  both  of  them  warmly  attached  to  the  Whig  party,  and  on 
all  occasions,  both  as  members  of  the  legislature  and  of  the  com- 
munity at  large,  uniformly  supported  nTiat  ia  generally  termed 
Hielibcnil  side  of  all  political  questions.  The  subject  of  our 
memoir  was  sent  very  young  to  Eton  College,  but  at  the  a«e  of 
ten  was  removed  from  it,  m  order  to  accompany  his  faUier's 
family  to  Geneva,  who  took  up  their  residence  for  some  time  in 
that  city,  in  consequence  of  the  delicate  health  of  the  eldest  son, 
who  died  shortly  after,  and  thus  left  Charles  to  assume  the  title 
of  Viscount  Mahon,  and  to  siipport  the  hereditary  dignity  of 
the  family.  They  continued  at  Geneva  for  ten  years,  so  that  the 
late  Earl  passed  in  that  city  the  period  of  life  which  is  the  most 
important  for  the  formation  of  the  character,  and  for  the  acquisi- 
tion  of  those  habits  which  must  tend,  in  a  great  degree,  to  de- 
termine the  future  pursuits  of  the  individual.  His  education  was 
conducted  under  the  inspection  of  M.  le  Sage,  a  man  of  consi- 
derable ingenuity,  who  is  known  as  the  author  of  a  theory  of 
gravity,  as  well  as  of  various  tracts  on  different  topics  connected 
with  mineralogy,  chemistiy,  and  the  other  departments  of  ■Katasal 
Vol.  XJ.  N°  11.  F 
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philosophy.  During  his  residence  in  Switzerland,  the  young 
nobleman  made  a  considerable  advance  in  his  ecientihc  pursuits, 
especially  in  those  branches  to  which  he  afterwards  so  sedu- 
lously devoted  himself.  While  he  was  still  in  Geneva,  and  of 
course  before  he  was  twenty  years  of  age,  he  actually  obt^ed  a 
prize  from  the  Society  of  Arts  and  Sciences  at  Stockholm,  for 
the  best  essay  on  the  structure  of  the  pendulum :  it  was  written 
in  French,  and  was  published  among  the  Transactions  of  the 
Society.  It  appears,  however,  that  the  other  objects  which  we 
conceive  to  be  eseential  to  complete  the  education  of  a  man  of 
rank,  were  not  neglected,  and  that  he  even  distinguished  him- 
self for  his  dextenty  and  adroitness  in  various  athletic  accom- 
plishments, such  as  horsemuiBhip,  and  the  military  exercises. 

He  may  be  considered  as  having  almost  iuherite,d  from  his 
father  and  grandfather  a  peculiar  set  of  poUtical  opinions,  and 
those  would  be  fostered  by  the  mode  of  his  education,  and  the 
associations  which  he  would  form  by  his  residence  at  Geneva- 
He  accordingly  acquired  a  decided  attachment  to  all  those  prin- 
ciples and  measures  which  he  supposed  to  be  favourable  to 
the  liberty  of  the  subject,  in  opposition  to  the  privileges  er 
encroachments,  ag  he  conceived  them  to  be,  of  the  aristocracy 
and  monarchy.  By  most  persons  he  was  considered  as  carryUig 
bis  notions  of  Uberty  to  a  very  extravagant  oi'  even  dangero^E 
length ;  so  that  in  the  latter  part  of  his  life  he  was  deserted  by  all 
his  political  associates,  and,  in  his  capacity  as  a  member  of  tie 
legislature,  was  not  unfrequeotly  left  without  a  single  individtUl 
to  support  his  measures.  Justice,  however,  requires  that  wluk 
we  lament  or  condemn  his  rashness  and  impetuosity,  we  applsud 
his  honesty  and  integrity.  It  does  not  appear  that  in  any  single 
instance  he  was  swayed  either  by  the  gross  motives  of  self- 
interest,  or  even  by  the  more  pardonable  object  of  ambition* 
He  seems  always  to  have  been  influenced  by  a  sense  of  duty,  and, 
although  mistaken  in  hig  judgment,  he  acted  from  convictton- 
IJe  first  appeared  on  the  theatre  of  politics  as  a  candidateior 
Westminster,  in  which  he  was  unsuccessful ;  buthe  was  return- 
ed for  tlie  borough  of  Wycombe,  and  continued  a  member  of 
the  Lower  House  until,  upon  the  death  of  his  father  in  1786,  he 
look  his  seat  as  a  Peer  of  the  realm.  He  was  extremely  assi- 
duous in  the  discharge  of  his  parliamentary  duties  during  a  great 
part  of  his  life ;  and  even  those  who  are  the  most  disposed  to  diffiir 
from  hira  in  his  general  views  and  system,  must  admit  that,  on 
various  occasions,  he  either  introduced  or  actively  supported 
tneasures  of  undoubted  utiUty.  During  his  latter  years  he  retired, 
in  a  great  me^ure,  from  his  attendance  on  parhameut,  probably 
irritated  by  the  general  opposition  which  he  experienced,  an 
opposition  which  he  scribed  to  the  increasing  prejudices  of  his 
antagonists,  but  which,  at  least  in  an  equal  degree,  originated 
in  the  greater  wunnth  with  which  he  supported  his  opinions,  and 
ihe  more  objectioanble  tendency  of  the  opinioua  thenwelv^s. 
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But  although  Lord  Stanhope  was  most  known  by  liis  contem- 
poraries as  a  politician,  his  reputation  with  posteiity  will  depend 
more  upon  his  talents  as  a  philosopher,  and  it  is  indeed  solely 
on  this  ^ound  that  he  become*  an  object  of  our  attention.  He 
appears  indeed  to  have  been  no  less  assiduous  in  his  endeavours 
to  proiaote  the  progress  of  usefUl  knowledge  of  all  descriptions, 
thuv  h«  was  in  his  schemes  of  patriotism  ;  aud  in  both  of  them 
we  may  obt^erve  the  influence  of  the  same  cast  of  character,  and 
the  asme  direction  of  his  mental  energies.  He  seldom  entered 
into  any  speculations  or  experiments  respecting  abstract  science, 
hut  generally  confined  hie  attention  to  the  improvement  of  some 
Af  the  mecbanicaJ  arts,  or  to  some  inventions  of  direct  or  imme- 
diate practical  utility.  It  may  indeed  be  questioned  whether  any 
Angle  individual  ameng  his  contemporaries  expended  more  time 
and  money  in  the  prosecution  of  his  experiments  on  various 
topics  of  the  above  description ;  and  in  many  of  them  there  can 
be  no  doubt  that  his  object  was  entirely  aud  purely  disinterested. 
Perhaps  the  only  work  which  can  be  regarded  of  a  strictly  scien- 
tific nature,  which  was  pnbtished  by  Lord  Stanhope,  was  his 
treatise  on  electricity,  in  which  he  treats  of  the  elemenU  of  the 
«cie»ce,  and  endeavours  to  establish  some  new  principles  in  the 
no^e  of  action  of  the  electric  fluid.  In  this  work  be  endeavours 
to  prove  the  existence,  and  to  explain  the  et^fect,  of  what  he 
Bfyles  the  returning  stroke,  by  which  be  understands  an  electrical 
aet)^  induced  at  a  considerable  distance  from  the  principal 
discharge,  depending  upon  the  tenidency  of  the  fluid  to  equalize 
its^if  ifi  all  bodies ;  and  on  this  account,  after  the  thunder-doud 
has  deposited  upon  some  part  of  the  earth's  surfiice  its  super- 
abiuuiaat  quantity  of  electricity,  a  neighbouring  part  of  the 
stfffiice  becomes  electritiGd  with  respect  to  tinother  cloud  tltat  is 
eontigaoiiB  to  it,  and  of  course  aahocktskes  place  of  the  oppo- 
site Bfttute  to  the  primary  one,  but  sometimes  scarcely  leas 
injuriooa'in  its  ejects.  Some  accidents  fiom  lightning  have 
oeciuredwnee  the  publication  of  thig  livjjothesis,  which  are  th« 
bosf  8w:eounted  for  by  it,  and  which  iii-ifead  could  not  be  rery 
easiiy  explained  upon  any  other  priiicij>le.  One  of  the  most 
remarkable  of  theiae  was  a  fatal  accident  that  occurred  in  Scot- 
land, of  which  an  account  is  given  by  Mr.  Biydone  in  the  Fhil. 
Trans,  for  1779 ;  and  we  have  another  very  aingrfar  occurrence 
that  took  place  near  Mandiester,  narrated  in  the  Memoirs  of 
the  Philosophical  Society  of  that  place,  by  Mr.  Kicholson,  of 
Liverpool,  In  his  treatise  en  electricity,  the  great  object  df 
practical  utility  is  not  neglected ;  the  best  method  of  preservinc 
buijdings  from  the  effects  of  lightning  is  minutely  considereo, 
and  a  set  of  exact  directions  are  laid  down  for  accomphshing 
this  object ;  a  pomt  which  was  at  that  time  the  more  important, 
ia  a  considerable  ditftrence  of  opimon  then  premled  respecting 
it,  and  a  very  warm  controversy  existed,  in  which,  unfortunately, 
ft  queB^AD  oi-Bagoa^  waa  invoWed  in  i^eTtiOTtsX  an  -^(^^^^  ^^'^ 
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siderations.     Lord  Stanhope  embraced  the  philosophical  side  of 
the  question,  and  this  haa  iilthnately  pteVfuled. 

One  of  the  obj_ecta  of  great  practical  utility  to  which  his  Lord 
ship,  devoted  rnuch  attention  was  the  means  of  preserving  bitild- 
inga  from  fire.  He  endeavoured  to  iccomphsh  this  object  \yj 
employing  the  simple  and  ^eB-known  principle  that  combustion, 
can  never  take  place  where  the  air  is  excluded,  even  aUhouglr 
the  fire  may  act  powerfully  upon  the  surface  of  the  combustIRe 
body.  To  illustrate  his  pnnciple,  and  at  the  «arae  time  to  put 
his  method  to  the  test  of  very  ample  experiment,  he  erected 
wooden  houses  of  considerable  size,  rendered  fire-proof  accord-' 
ine  to  his  method,  and,  after  filling  the  lower  chamber  with  ii', 
collection  of  very  inflammable  materials,  he  set  fire  to  it,  and,' 
although  they  burned  with  great  fiiry,  the  flames  were  not  abl« 
to  penetrate  into  the  upper  chamber.  At  one  of  these  experi- 
ments a  great  number  of  persons  of  distinction  were  present;' 
and,  during  the  burning  of  the  combustible  substances,  sat  with- 
out inconvenience  in  the  upper  apartment,  partaking  of  a  ccdlation 
in  which  ice  formed  a  prominent  ingredient.  An  acc6untjOf 
these  experiments  was  pubhshed  in  the  Phil.  Trana.  for  IjWS.  ' 

Another  object  which  engrossed  a  considerable  share  of  Loril 
Stanliope's  attention  was  tlie  employment  of  steam  for  the  pro- 
pulsion of  vessels.     For  a  period  of  20  years  he  continuec)  H*" 
experiments  on  this  object,  and  is  said  to  have  expended  yeij: 
large  sums  of  money  in  the  prosecution  of  them.     He  is  Under- 
■tood  to  have  constructed  two  or  three  different  kinds  of  appar 
iQtiis  which  were  adequate  to  the  purpose ;  but  in  his  e.tpectalion 
of  accomplishing  something  that   was  still   more  perfect^   he 
be^itated  in  making  them   public,  and   thus  lost,  m  a  great    I 
measure,  the  honour  of  the  invention.     Mr.  Fulton,  with  l^ss     I 
science,  but  with  more  decision,  has  immortalized  himself  by  p. 
discovery  which,  in  its  ultimate  consequences,  may  prove,  peri 
haps,  one  of  the  most  important,  even  in  this  age  of  discovery'. 
It  IB  indeed  well  known  that  Lord  Stanhope  and  Mr.  Fulton 
D[ere  at  one  period  in  the  habit  of  frequently  meeting  and  con- 
Terming  on  topics  connected  with  the  improvement  of  the  mei5l>ar    ,i 
nical  arts,  and  that  of  steam-vessels  in  particular.    Prohably  ho,    i 
documeuts  exist  which  can  enable  us  to  decide  upon  the  slutr^    J 
which  each  of  them  had  in  thisinvention,  or  towhom  the  priori^     j 
of. discovery  belongs,  ;    j 

..Besides  these,  which  may  be  regarded  as  among  Lord  Stan-'  1 
hope's  most  important  pursuits,  he  published  a  pamphlet,  o a  J 
pr.ej'enting  frauds  on  the  gold  coin,  and  afterwards  on  Bank.^  ] 
notee,  proceeding,  in  both  instances,  upon  the  (ibvious  priiki^'fe  jj 
of,  eipployipg  very  skilful  workmen,  whose  perfomiance^  coiilft  J 
wg:  %  ,(mitpi'ed  l>y  those  who  engage  in  attenopi^^at  (prOTiyi   j 


Bft^j^^^traqt^d.i':v^iy'.iiigeniou's,  "aiTd  effecfive'^"' 
(aacmns/, Which  '     '  -   .    —  > 


./.by  the  mere  revolution  ofa  handle,' ivB8>;ap^iB 
Bfn'OiiJjjgmy»um mtiiQ  fourfundameatolo'^ni.ti.qtiaofftdditiofl*  ,i 
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sri)tnction,  multiplication,  and  division.  Although  there  is 
reaeoQ  to  believe  that  the  apparatus  wlych  he  formed  was 
atciotly  of  his  own  invention,  yet  it  must  be  obBerVed,  that  he 
was  net,  original  in  his  idea  of  forming  an  arithmetical  machine, 
and  th&t'the  general  principle  of  them  must  pj-obablj  be'  nearlv 
the  same.  It  has  Ijeen  asserted,  upon  grave  authority,  that  his 
LordsH^)  conceived  the  possibility  of  forming  a  reasijfiing  ma- 
de^, by  which  the  results  of  certain  combinatioriB  of  ideas,  or 
oTelementaiy  propositions,  might  be  ascertained  witli  a*  much 
eiaai^jftnd  accuracy  .aa.those  of  figures.  But  it  iascarcely.p^e^oes- 
Hpry  to  obseiTe  toat,  independent  of  other-difficulties,  ho  hiec/ia- 
nical  process  for  reasoning  can  ever  be  employed  until  mankind 
hvre  Agreed  upon  certain  general  principles  as  decidedly  as  upon 
the  vauie  of  certain  numbers,  and  until  all  doubt  has  been 
reqioyed  respecting  Uie  import  of  words,  or  tlie  combinations  of 
thetcj,.  A  machine  for  resolving  pohttcal  queries  would  give 
veijjLflifi&rent  answers,  according  as  it  was  constructed  under  tJie 
saperaateadanc^  of  an  advocate  for  reform,  or  an  admirer  of  the 
iaraBJ^Je ..wisdom  of  our  ancestors.  Lord  Stanhope  is  well  known 
to  ^itye  suggested  some  important  improvements  in  the  cOnatruc- 
ti(^  pfj,th,e  printing  press,  and  to  have  been  an  early  and  active 
pairoQfof  the  stereotj-pe  method  of  printing.  He  ,alsb  wrote  ^ 
acjeatafiq  apd  ingenious  essay  on  the  method  of  tuning  inBtm> 
ments.;  and  invented  a  new  system,  wtiich  is  considered  as 
fauadjCid  upoa  correct  principles.  . .' 

I,t  iii-iiBUch  t«  te  lamented  that,  while  Lord  Staahppe.w^B  ilitu 
dfiTOtUig  bis  time  and  fortune ,  to  objects  of  real '  o^'  supposed 
utjityj  ajid  appeared  to  be  s?id?d  l>y  tlie  purest  .plji Ian tbropy 
and.  *^- rapst. honourable  prin<;ipies,  either  nis  nSturd. disposi- 
tion, or.the  circinnstances  of  hifi  lifc,. produced  a'slitte  of  mi.ed 
and  cqnd,ucf.  which  deprived  hun  pf  the  endearments  uf  domestic 
hl?i.ti-nd  .ey^-'J>  ii''  a  considenible  dej^ree,  .of  the  consolations  of 
friieddsliip.  ^His  excessive  zeal  for  politics,  and  the  famestness 
aftdjaood' faith  with  which  he  embraced  hisowu.^ocl^ines,  seem 
to^  n^v«  rendered  him  incapable  of  supposing  that  those  could  be 
aciuated  by  honourable  motives  who  differed  from  him ;  and  as 
it,liAppened.  unfortunately,  that  he  w;iS  very  nearly  related  to 
the  fetnily  of  Mr.  Pitt,  it  led  to  a  dnmcatic  s^cMsm,  which  even- 
'  "'^  fad^*!  '^  ^^  separation  and .  estrangemnnt  of  bis  own 
It  appears,  indeed,  that  Lord  Staiihopepossessedbut 


iiidrer 


a  .yejy.Rmall  share,  if  any,  of  those  amiable  qu'4itips  which  so 
disepUaily  contribute  to  the  real  happiness  of  life,  and  Which  are 
pijorty  compensated  by  the  more  splendid  endowm,cnta  Of  learn- 
ing or  scieilce,  iand  cannot  be  superseded  even  by  honour  and 
ii^tegri^.  Lord  Stanhope  died  in  Ilecember,  1816,  in  the  64 tb 
year  p^his  age,  exhibiting,  in  the  last  scene  of  his  life,  an 
uiiusual  degree  of  philosophical  resignation.  He  has  left 
behind  him  a  character  which  demands  our  respect,  and  which 
will  probably  be  more  highly  estimated  by  posterity  than  it  was 
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BP  much  of  what  was  valuable  was  obscured  by  what  >¥^ 
repulsive,  and  the  patriot  will  regret  that  so  much  public  fipirit 
and  integrity  was  rendered  useless  by  excessive  zeal  and  uoduft 
attachment  to  speculative  principles. 


Memoir  on  the  Geographical  Extent  of  the  Strata  of  the  Envirdia 
^  of  Paris.     ByJ.J.Omalimd'Hal!oy.* 

The  learned  examinations  of  MM.  Cuvier  and  Brongniart; 
have  attracted  the  general  attention  to  the  strata  of  the  envircffls' 
of  Paris.  This  is  not  to  be  wondered  at,  as  they  contain  sq- 
great  &  quantity  of  the  remains  of  organized  beings  thatth^' 
present  a  vast  field  to  the  researches  of  true  philosophical  geo-' 
logy ;  which,  drawing  its  condusinns  from  the  knowledge  of  the 
organic  remains  buried  in  the  earth,  can  alone  give  us  certain 
means  of  comparing  distant  strata,  and  which  will,  perhuMj 
one  day  throw  some  hght  on  the  different  catastrophes  that' 
have  chatiged  the  surface  of  the  gtobe,  as  it  has  already  giv^ 
indications  of  the  nature  of  the  liquids  in  which  some  of  thoBtf 
phenomena  have  taken  platre,  ^ 

The  extent  of  the  Paris  basin,  and  the  plan  of  MM.  Cvmm 
and  Brongniart,  having  prevented  them  from  determining  the 
whole  of  the  limits  of  this  district,  I  have  thought  that  a 
detailed  examination  of  those  liniits  would  be  interesting,  and  i 
have  undertaken  several  journeys  for  that  purpose,  of  which  S 
now  offer  the  result.  1  should,  however,  observe,  that  a  pArt  of* 
this  labour  has'  been  already  performed  by  M.  Desmarest,  seiL-f 
who  has  carefully  traced  the  limits  of  the  chalk  of  Champagne. 
T  have  also  derived  much  assistance  from  the  inineralogical  atlas 
of  M.Monnet,  and  twomemoirsofMM.de  Tristan  and  Bigot  de 
Morogues,  for  some  other  parts.  * 

The  different  formations  which  compose  the  strata  of  the 
environs  of  Paris,  considered  in  their  mass,  and  without  includ- 
ing some  insulated  portions,  occupy  a  surface  of  about  174' 
square  myriametere,  J  in  the  form  ofan  irregular  polygon,  longest 
in  the  direction  from  north  to  south.  The  greater  axis  may  be 
considered  a  line  of  30  myriameters^  dniwn  from  Laon  trf 
Blois.  The  outhne  of  this  pdygon  passes  near  the  towns  of 
Laon,  La  Fere,  Noyon,  Clermont,  Beaumont,  Gisors,  Mantes, 
Houdan,  Chartres,  Chateaudun,  Vendome,  Blois,  Orleans, 
Cosne,  Montargis,  Nemours,  Nugent-Bur-Seine,  Sezanne,  Eper- 
nay,  and  Rheims.    Throughoiit  all  this  extent  the  Paris  strata 

•  From  Ihe  AnnalfsJtt  Miiiea,  vol.  i, 

f  Drctionaairc  de  Gpngrajibie  Phyii<lilf  |  put  of  UieKncvclopedtr  Mrlbndlqnei, 
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re«t  upon  the  chalk,  which  fonns,  as  MM.  Cuvier  and  Broog- 
niart  nave  observed,  a  vast  belt  around  the  Paris  basin.  (See 
PI.LXXVII.) 

That  part  of  these  limits  north  of  the  Seine  is  easily  deter- 
mined, faeine  marked  by  its  physical  as  well  as  its  geological 
character.  The  Paris  strata  have,  throughout,  the  form  of  a 
chain  of  hills,  more  or  less  indented,  which  rise  above  the  chalky 
plain.  This  latter,  as  it  approaches  the  foot  of  these  hills,  be- 
comes lower,  and  of  a  more  even  surface  than  usual. 

MM.  Cuvier  and  Brongniart  have  described  a  great  number 
of  these  chutes  of  the  Paris  strata  towards  the  plain  of  chalk } 
but  as  they  have  not  mentioned  that  near  Damene  and  Rheims, 
1  will  here  describe  it. 

The  chalk,  which  to  the  east  of  Paris  is  concealed  by  HkK 
strata  of  a  posterior  formation,  begins  to  appear  in  the  valley  of 
the  Marne  below  Dormans,  and  rises,  as  we  proceed  up  th^ 
yalley,  so  that,  on  arriving  at  the  plain  of  Champagne,  we  see  It 
formmg  the  bases  of  the  hills  to  the  height  of  some  metres  above 
the  level  of  the  plain.  This  fact,  which  occurs  also  in  several 
other  parts  of  the  borders  of  the  Pai'is  beds,  proves,  that  a  part  of 
the  valley  of  the  Marne  has  been  hollowed  in  the  chalk,  and 
indicates  also  that  the  low  plain  which  occurs  round  the  hills  of 
the  Paris  strata  has  not  merely  arisen  from  its  being  the  acci- 
dental form  of  the  chalk  originally,  but  that,  to  a  certain  extent, 
it  is  owing  to  the  same  cause  as  that  which  has  worn  the  outer 
^dges  of  the  hills  into  the  great  number  of  irregularities  which 
are  every  where  met  with, 

1  have  not  met  with  the  plastic  clay  formation  in  this  part j  but 
fi'om  the  observations  of  M.  Desmarest,  jun.  it  appears  in  the, 
form  of  blackish  eartli,  often  of  sand,  sometimes  of  clajj,  and 
Anost  always  impregnated  with  carbonaceous  matter.  These 
black  strata,  on  which  M.  Desmarest  proposes  to  publish,  have 
much  resemblance  to  those  that  are  dug  for  the  purposes  of  pre- 
pwing  sulphate  of  iron,  and  which  are  very  common  in  the 
northern  part  of  the  Paris  basin,  and  even  in  the  chalky  plain, 
where  they  constitute  isolated  deposits  in  the  form  of  islands  Of 
■  amaU  basins.  The  agreement  of  these  black  pyritons  enths 
with  the  plastic  clay  will  doubtless  add  much  to  the  hiatory  of 
that  formation  of  which  it  considerably  increases  the  oXtenl,  at 
the  same  time  that  the  occurrence  of  some  of  the  fossilfi  charac- 
teristic of  the  lime-stone  with  cerithia,  in  some  of  the  beds  of 
these  black  earths,*   shows  that  there  is  a  great  connexion 

•  Ihave  mftplfabiFrrei]  only  Ivo  of  rbe dcpnaiti  at  strain  cDnlnini[ip:c'er>thid. 
One  if  Bl  Bl.  Margiierlti!,  n»rDiF|ipe,  nhrmbey  form  a  stnsll  baiin  in  ihe 
cbatk.  Thi>  coiuuU  uf  a  scries  af  licds  af  mnd  and  clay,  of  wbich  Ihc  llri't  atKr- 
natc  nilta  h<-A»  idougily  iin|)rFgna:ed  vi\th  cBrbanacroui  and  iiyrilaas  malirr, 
nblch  aitAaglor  makingculphale  of  irnn,and  beds  of  ehrlti  more  or  Im  brukcii, 
in  which  are  disiinguighable  ceriihio,  aod  lome  biiiilvr*,  which  I  believe  la  brlaXfl 
lo  Ihcflcnui  cjlherea.  The  olher  drposil  ti  near  Chalra.i-Thierry  (Dep.  at  AiineJ, 
wbrre  (he  valley  of  Ihc  Marne  pretPnL'  inme  blacklih  cla;  full  of  ihelli,  ano'iig 
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between  the  plastic  clsy  formation  sad  that  of  the  limei-ttotte  1 

with  cGrithiaj'  a  circumstance  whicil  was  ^leady  suspetted^t^  ] 
MM.  Ciivier  and  Bmngniart.  ■                                      ■  ■■       -  ''i;,  ■■ 

The  formation  of  the  limestone  with  cerithia,  whidi  appira.n  ^ 
to  Test  immediately  on  the  chalk  between  Damerle  and  Rli^nf, 
does  not  there  contain  any  good  building  Btone.     Its  be«l9-ai«, 

on  the  contrary,  soft  and  friable  as  at  Gngnoii,  and  cofitain'aa  . 

immense  number  of  shells.     It  is  to  this  aeries  of  hills^atihe  i 

bed  of  fossils  belongs,  which  is  known  by  the  name  of  Cotnta^  i 

non.    This  name  is  given  them  because  M.  de  Courtagiios ' WA  n 

the  firet  to  form  a  large  collection  of  these  shells ;  they  are,  hefff-  i 

ever,   as  abundant  at  Fleury-Ia-Riviere  and  Arthy,  and  mote  | 

easily  collected  than  at  Courtagnon.      We    know  that  these  i 

shells  are  in  genei'aJ  the  same  as  those  nt  Grignon.     It  w6uld  J 

Btiarcely  be  expected  that  two  deposits  so  far  distant  from'  ea^  'i 
other  could  have  so  close  a  resemblance ;  ♦  for,   with  a  fett 

exceptions,  diey  consist  of  the  same  species  disposed  neatlj'  in  \ 
the  same'  manner.     But  in  respect  to  the  state  of  preservation, 

the' Courtagnon  shells  are  superior  to  those  of  Grignon.     They  ' 
Me  h«r<ler,  less  bleached,  and  have  apeariy  lustre,  approachnw 

to  that  of  recent  shells.     The  coarse-grained  lime-stone  which  ' 
contains  them  hatia  yellowish  tinge,  more  Hke  the  cOleu*  of 
ochre  than  the  Grignon  beds.     In  some  jdaces  it  is  quite  fiidljle, 
in  others  the  grains  are  adherent ;  and  as  these  difierent  dejwe* 

of  cohesion  are  irregularly  met  with  in  the  same  mastl,  'Wnna^  ' 
suppose  that  the  harder  parts  have  acquired  this  propertyfrom 

the  infiltration  of  a  sort  of  calcareous  gluten.  , 

Above  the  lime-stone  of  a  sandy  appearance  we  see  bodis  of  | 

compact  white  hme-stone  alternating  in  the  upper  parts  witk  j 

greem^  marls.     I  have  not  found  any  shells  in  situ  in  these  | 

which  aVe  many  opiori  cytbrrer,  and  a  cerilTilum  similar  fn  Hint  foUnd'ilt'St      i 
HsrgDcrirr.     Il.ii  vtry  prnbable  IhsE  IkU  d^posil  is  illiaied  belwMn  the  ^mA 
and  Ibe  lime-tlniie  with   uiiiliia,   since   the  latter  roDstilutet  (he  Butr(.f>&tl^      i' 
nelgbbouring  hills,  am]  we  aieel  nilli  the  cbalk  about  a  ibouiand  jardi  higher  u~£ 
tteTaiifj.t 

•  Tkedcpotit  nr shells  ntGriicnaa  ones  llicclebrit;  (a  Ihe  IlUmt>l^r  sAiMlB^piV-  I 
MriWloii  af  the  ihelU  it  codIbIu,  and  the  r&cUity  of  extractii^  ihem  eolire  t  hut  ' 
the  bed_  to  whicb  Ihis  deposit  belung«  is  not  wanlipg  in  any  ot!  Ibe  places  when 
even  delncbed  portions  of  (he  Hme-slonR  witb  ccrilbia  orcur,  and  li'perliapi  ti.~ 
tEBdita.grMter  dislancn  than  has  been  sunirecled.  This  ii  nul  the  plftnlo  oKr 
proofs  of  this  opinion.  Not  only  oilbin  the  baEin  of  Pari b,  hut  alto  on  it>  oat- 
Eki(t^  ^«  eba!|  Bud  (be  Grigno^  bol  wherever  we  peoettaie  (bcougji  ll|e.li|M^Uine 
conl^i^i^cej  jthiii.  That  bed,  r(  je  l/ue,  will  not  at  first  sighl  strike  Ibe'^l^rKgl^ 
cxce^ft  n[heii  it,  )>  fiiable ;  aud  (he  shells  are  to  be  obtained  entire  fr^n)  itjis-^ 
Pcrnc)  ai  Virray,  near  yaiicanrt  (  at  Mount  Oncn  and  Mouul  Jafoifit,;  o^ 
Cnion;  atSepleoil,  to  Ihcsooth-wcst  of  Mantes,  &c.—FreBdi  EdUv'..  j.,,,;,,  „  ,;        l 

*  I  ti'iled  Ihisspot  in  August,  1813.      Ilevidenlly  farms  par(  of  tbe-aitattM       j 
oftke  liine^lone  with  rnllhhi,  aid  i(  ib  con  posed,  a!  Iheuxhor  Bdtlrir,  nf-tlaMie       ! 
clay,  pure  in  Ihc  infefior  psitt,  and  above  mined  i*i(h  aind  I^Bites,  pyrttrtJiMri      , 
the  alKlli'^ove  noticed,  alio  oyHera  Id  gnat  abnodance.    This  dfepMiUm  ticciirs 
Ids  preeiaelj  similar  nay,  aid  with  (be  bbbc  shells,  abo*e  the  chilllE  at  Mariy, 
-'vFvi«|UTauhnlD,DevS«liHMe,  &c.— fYvncAfifiMr.  ''^  •"  -- 
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Jwdf^^l:  have  found  Mihf  ^ome  detaohed  fragtneBia  of  white 
l^iI^KiJona  eont^aatgthe cA^ta ottheitiaiiieofciieiitslomitmtiinia, 
which,  from  some  indications,  I  imagine  to  beioiig;  to  the  JtnTer 
^t9^^e,  Ptuljl^ng  atones  uoDtaioing  great  iiitw be ra  ol'  cerit/iium 
fapf^att  are  a^o  used  in  Lbeae  cantons,  principally  in  ibi^uetgb- 
jbouFfc^CKi  of  Dormiuis.  his  a  whitish,  tine-giain«d  lime'Stoae, 
ntJto'jporaun,  like  the  fresh-water  (mkaire  d'ea^'doncei  lime- 
stoaei  and  appears  to  me  to  be  obtained  from  eooie  beds  Bitunted 
Iwtween  the  true  Um&-stone.  ctrntaininc  centhia,  a&d  that,  taa- 
teining  the  cycloatomm.  As  it  resembles  the  latter  much  more 
thai)  the  conmum  marine  lime-etone,  1  should  he  tempted  to 
thJak'that  it  sleo  was  a  fresh-water  i'omiation,  and  that  those 
two  beda  belong  to  the  same  set  ofbeds  as  the  rftc«»Y  of  Wante*- 
Ift-Ville,  described  at  p.  229  of  the  Mineralogical  Geography  of 
tlli^  EAviroos  ofPari.i.* 

■■^Tbie  igreen  maris  are  covered  with  another  white  Ume-«tone 
R  little  less  compact  than  the  preceding,  and  having  the  tubular 
e^ritiee  whjch  are  charact«-iBtic  of  certain  parts  oj-  the  iresb- 
wiitsr  formation.  It  contains  a  large  tjuantity  of  shells,'  among 
vbte^  ar«  partifwbrly  flintijkguished  two  species  of  \yjikaat»,  and 
a:  fitaall  biilimufi/ ( H.  pM*i7/Hs,  Brong.) 

LaHfty,  the  whole  is  surmounted  witJh  the  buhr^rstgne  imeuUiret) 
withont.dbetlsi  with  th«>saiid«  and  clay»  which  couinonlyBecoat- 
paQy--&«in,  and  which  cover  all  the  4evated  f^ns  of'the  Qeigh- 
hou^od-  '  I 

!j  ■BWioniarofsuperposition,  interesting  from  the  series  of  bedi 
it  presents,  is  still  more  remarkable  from  the  conMancy  and 
fHi^&irtiity  Q^it«oe<'urrence  throughout  the  country  that  extends 
fioBi  f^h^eftQ-Tihierry  to  near  Rheims. 

^.Tul'CflfiaidaraJl.llie  strata,  situated,  above  the  Ufiw^tone  con- 
taining cerithia  to  belong  to  the  fresh-water  formation.  This  ia 
ip^^imtlil  evident  with  respect  to  tli£  beds  ^juch  cgut&in  lym- 
ame^'and -even  forthoseofthelonfH' white  limestone,  whtc^^ate 
1rtrift;^*S^^iabd  aaagreeing  with  the  lower  part  of  the  gypseoufi 
?biWiR<ih  near  Paris ;  but  some  explanation  seems  requisite  in 
-Kvpeetta  the  gr«eri  mai'ls',  and  tiie  bm'h-stones  without  aheils. 
"  T  think  that  1  have  shown  +  that- the  siliceov.s  litu^Etorie 
"J^dnged'to'the  same  formation  as  thatwhic^  contains  th^tym- 
—maDd  other  O'esh-water  shellt^:^    Tloie -&{union  gives  Eii<addi- 

""  '•■  Many  (^oln^S fill  circnmBtanc^s,  as  w*H  a*  Ihc  zonluglcal  aeiefmpnrt,  Inrtuw 
^A^tbMbpecl  ^l:it  (he  arif}dimt  lapidam  nURliI  Id  be  chi<SF<l  »'th  the  |ii>(nmldr< of 
'M;'BH)ii{Ai^3rt.  iircrrhhtaofrhe  fri".h-waler  foimatlnii-.  This  shfll.  ithk-li  drSi-r* 
Mf  liftl^ rmm  m  Volamitrs  I.amarldi,  sivms  to  m^ln  hme  lhl>  [.i-nili^Lriiy,  fhat 

it  i«  found  in  rhc'Ikier  narior  hpdi!;  aad  in  the  FXrlinl  lirils  of  TrF-ih-wnt^r  tonon. 

Ii«n,and  Ihal  it  ia  Ibe  flDly  fossil  of  die  loariae  rurrnminii   whirh   rmla  in  »iiii  in 

;.,i'f  r}fatieai«(HFeiiitenccofaliiiit.«tonraf  f>eeh-«a(«  foVmalio: 
naatiof  <^  Chrr,  &c.     (Journal  drs  Mince,  vol,  ixiii.  p.  4S:) 
.:,it^FB>litH'<rphsn'TaiiDnii  which  «iU  be  pDhliohpd  in  ilik'Mrand  r>diliai 
JMnasl«|;ionl ficnfrnphy  nf  the  Environs  nf  Partii  indwp-  UB  to  n^rrp. 
With  ibib  ovi'iina  ofM,  D'lbllay,     Wehaiv  now  <li(«rt  propf.  tA^t  tlm  li'lecant 
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tional  reasoa  for  attributing  the  same  oriein  to  the  bt^r-stooea 
(meuiihes)  without  shells;  for  we  know  that,  on  the  one  hand, 
these  buhr-stones  have  much  rcBamblance  to  certain  flints 
(«7e^)  of  the  sihceous  Ume-stone ;  and  on  the  other,  that  they  »o 
much  reidembled  the  fresh-water  buhr-stones  with  shells,  tbat&e 
authors  of  the  Mineralogica!  Geography  of  the  Environs  of  Panar 
had  a  difficulty  to  hnd  decided  cbaracterB  to  distinguish  then. 
It  seems  to  me  that  analogies  so  iitrons;,  and  uncontradicted  by> 
any  positive  facU,  are  sufficient  to  tstaoliBh  this  opinion. 

We  may,  to  a  certain  extent,  reason  in  the  same  manner  om 
the  green  marls  of  the  neighbourhood  ofDamerie,  which  do  oolf' 
contain  shells,  and  are  placed  between  two  sets  of  beds  of  fteebn 
water  origin.  I  shoidd  here  observe,  that  I  have  never  met  to 
the  east  of  Chateau-Thierry  with  traces  of  marine  beds  later  thaa 
the  first  fresh-water  fonnation,  as  if  the  land  in  those  parts  had 
been  too  much  elevated  to  be  covered  by  the  waters  of  tJie  sea, 
which  returned  (perhaps  repeatedly)  to  inundate  the  plain  o£ ' 
Paris.  This  fact  13  important,  and  merits  an  attempt  to  verify* 
it  in  a  greater  nimiber  of  places. 

The  country  of  which  I  have  just  given  an  accoimt  is  one  of 
the  best  examples  of  the  relations  which  exist  between  the  geo- 
logical disposition  of  the  soil  and  its  agricultural  productions. 
The  whole  of  the  chalky  plain  is  cultivated,  and  produces  coriu 
The  sides  of  the  hills  of  hme-stone  contaliung  cerithia  are  cover- 
ed witli  vines ;  and  as  this  hme-stoue  is  almost  always  friable,- ' 
and  has  consequently  spread  its^'  over  the  chalky  base  of  the 
hills,  the  culture  of  the  vine  extends  also  to  the  level  of  the  plain. 
The  real  chalky  soil  is  not  in  general  fit  for  the  growth  of  lh& 
vine ;  and  it  is  well,  in  order  to  avoid  an  error  that  may  am& 
from  the  habit  one  has,  in  speaking  of  Champagne,  of  social-  - 
iogthe  ideas  of  a  chalky  soil  with  one  that  produces  good  wineB, ' 
to  remark,  that  the  vineyards  producing  what  is  called  the 
Champagne  wine  are  generally  on  the  exterior  limits  of  thi» 
district  {region  physique).  Those  of  the  western  side,  which 
produce  the  most  esteemed  wines,  are,  as  we  have  just  seen,  on  ; 
the  beds  of  lime-stone  with  cerithia,  and  those  of  the  easte^  1 
side  are  on  beds  below  the  chalk,  properly  go  called  ;  beds  on  ' 
which  I  shall  say  a  few  words  at  the  end  of  this  memoir.  Any 
vineyards  that  occur  in  the  interior  of  Champagne  generally  aia- . 
situated  on  some  portions  of  one  or  other  of  these  strata,  which 
are  found  isolated  in  the  true  chalk. 

The  fresh-water  lime-stone,  and  the  marls  which  accompany 
it,  are  not  of  sufficient  thickness  for  the  adoption  of  any  pecu- 
liar system  of  cultivation;  often,  indeed,  the  solidity  of  the 
calcareous  beds  has  caused  them  to  form  escarpments  too  Terti-  i 
cal  to  be  cultivated ;  but  M.  Desmarest,  jun.  has  observed,  that 
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tli«marla  of  fr«s)i-water  ionuation  are  employed  with  advantago 
to  render  the  chalky  lands  fit  for  the  growth  of  the  vine. 

Lastly,  the  elevated  plains  of  the  formation  of  the  buhr-stones 
are  generally  covered  with  forests  or  heaths,  which,  by  tbe  laige 
Ricks  that  ate  found  scattered  over  the  surface,  recal  to  miuB 
primitive  countries. 

The  limits  of  tbe  Paris  beds  in  ihe  part  of  the  baain  situated 
to  the  .south  of  the  Seine  do  not  long  maintain  that  decided 
physical  demarcation  which  cbaractenses  those  of  the  north, 
this  arises  from  tlie  changes  of  tlie  geological  constitution  of 
the  soil — changea  which  1  am  about  to  point  out  in  a  general 
maimer. 

General  Considerations  on  the  Disposition  of  the  Strata  of  the 

Paris  Bmiii :  their  Division  into  four  principal  Fimiuiliona. 

.Although  we  are  in  tbe  habit  of  considering  the  diiferent 
Tomiations  of  the  Paris  basin  as  being  placed  horizontally  over 
each  other,  and  they  appear  to  be  actually  so  in  the  centml 
parts  of  the  basin,  we  should  observe,  that  in  taking  a  general 
view  of  the  strata,  they  have  a  decided  inclination  towards  the 
south ;  and,  to  a  certain  extent,  resemble  a  set  of  wedges  placed 
like  the  tiles  of  a  roof,  with  this  peculiar  circumstance,  that  the 
lowest  wedge  attains  the  greatest  height. 

1.  Firstmarine  Formation. — This  hrstseriea  (.etage)  of  beds  is, 
as  is  well  known,  the  lime-stone  with  cerithia.  Its  most  elevated 
pant  appetus  to  be  at  the  northern  extremity  of  the  basin,  in  the 
nilta  of  Laon,  which  are  about  300  metres  above  the  sea,*  and 
where  this  lime-stone  is  not  covered  by  any  of  the  other  for- 
roatioDS.  From  the  summits  of  these  hills  the  level  of  diia  strfc. 
taiB  gradually  falls.  It  dips  under  the  other  deposits  and 
disappears  entirely  on  the  south  of  the  Mame  and  the  Seine. 

3.  First  fresh-water  Formation. — The  second  series  {etage),  or 
fifsteet  of  bedsof  tresh-water  formation,  which,  as  1  have  said 
above,  I  considertobe  composed  of  the  siliceous  lime-stone,  the 
gypsum,  and  the  first  fresh-water  lime-stone  and  marls,  doe* 
not  begin  to  appeartill  some  distance  to  the  north  of  the  Mame 
and  the  Seine.  In  the  environs  of  Paris  it  does  not  rise  above 
150  metres,  but  it  probably  attains  a  greater  elevation  on  tlie 
eastern  side,  and  particularly  towards  the  borders  of  Champagne. 
This  fonoation,  prevails  throughout  a  considerable  space  Of  a 
triangular  shape.  It  dips  underthe  later  formations  in  the  same 
manner  as  the  preceding,  and  disappears  near  to  a  line  drawn 
in  tlie  drrectiou  from  north-west  to  south-east,  from  Hondan 
thioogh  Arpa>on  to  Nemoiirs.  In  the  greater  part  of  tht^f  sur- 
face, that  is  to  say,  in  the  part  covered  l^  the  siliceous  bme- 
stoae,  the  ltme-«toae  with  cerithia  is  entirely  wantiB^,  aawaa 
remarked  by  MM.  Cuvier  and  Brongniart.     Its  j' 

*  Lemailre,  Jooriial  in  Ujoca,  No.  35,  p, 
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traced  only  in  some  parts  by  the  plastic  clay  which  s^arat^s  tJ>« 
eilicp^ushnip-stone  from  the  chalk.  .      >1 

3. :  Second  marine  Formatiun. — ^The  strata  of  the  third  aepes^ 
(etage)  have  a  disposition  different  from  those  of  the  two  prec^fl^ 
ma-,  birt.tefore  1  describe  it,  I  should  state  the  geological  exiepj^^ 
which  I|attribute  to  this  series.  ^,  _,,,_ 

MJI-  iC.^vier  and  Brongniart,  with  the  clearness  and  precisi'bij; 
which  ti^y  bave  shown  throughout  their  work,  have ,  distiij-' 
gtuslied  and  characterized  three  particular  sets  of  strata  between, 
uie  two  fresh-water  formations  ;  namely,  the  marine  mar^  aboyi 
the  gypsiini^  the  sands  and  sand-stones  without  ehells,  and  tljie, 
tuipei  sands  and  sand-stones  with  shells.  Now,  in  considei^ii^! 
theep  strata. in  a,  general  maimer,  I  think  that  we  may  pej^eiya 
a  large  formation  constituting  the  second  marine  epocba  of  .tM. 
Paris  basin.  In  fact,  the  aanda  and  the  sand-stones  wvitw^ 
shdls  are  placed  between  two  sets  of  beds,  of  wliich  the  fosa^j 
are  nearly  similar.  The  upper  one  is  of  the  same  nature  ^.  ^&j 
strata  without  shells,  which  is  here  distinguished  only  by  ,Mi|j 
negative  charactar.  The. lower  set  of  bedi  is  not  so  dinccaikt 
from  it  as  it  appears  to  be  at  first  sight,  since  we  know  tKai  ft, 
bed  belonging  to  any  foimation  may  be  of  a  calcareous  or  j( 

auartzeoiis  nature,  according  to  its  situation.  This  is'aptpajw.  i 
le  case  in  this  instance,  as  at  Etampes;  the  sand-titones  anc(.  ' 
grits," without  shells  rest  immediately  on  a  sandy  deposit  ccmtajp-^, 
uiemahy  shells,  among  which  are  distinguished  a  great  niijiibej:^ 
orpectnhcuh,  cythereaD,  8CG. ;  that  is  to  say,  the  same  fo^sils'ag, 
aie  found  in  the  sand  that  in  other  parts  covers  the  grit  withaujj 
shells. ',  Lastly,  the  absence  of  organic  remains  in  this  lai^t^^ 
mass  is  only  a  repetition  b/a  fact  of  frequent  occurrence,  nain,QJjg^ 
that  the  moUusquea  dimii^ish  in  numbers,  and  even  disappear 
entirely,  in  Knujds  that  deposit  siliceous  matters.*  -^'^  -  ,  ■ 

The  second  marine  formation,  limited  in  this  manner,  is'  pp( 
so  concentrated  as  the  firet  fresh-water  formation.  It  begins' to" 
appear  sooner  towards  the  north  ;  but  on  the  right  bank  of  t^ 
Seme  it  in  general  is  seen  only  in  thin  parcels.  It  is  in  greater 
masses  to  the  south  of  that  river,  constituting  the  escarpmeiits, 
capes,  and  islands  (Hof),  which  form  the  characteiistic  reatWe* 
of  I'the  country  extending  towards  Fontainebleau,  VersalH^j^ 
!I^P^rDon,  &c.  Probably  the  facility  witb  which  (he  sandy  'etrdt^ 
]neH  to  the  action  of  water  is  the  cause  of  this  physical  3isp6pJ- 
tion,  by  the  denudation  of  the  mass  of  saftd  that  reached'mmi^ 
thMe  escarpments  to  the  detached  parcels  on  the  right  bahk.'' 

I;  do  not  know  that  the  sandy  strata  have  been  obseWe<i'at-'{^ 
greater  height  than  200  metres  above  the  sea.  They  fbllon-'thfej 
general  rule  of  inclining  towards  the  south,  and  dip  underth'e' 
second  fresh -water  formation,  disappearing  totally  to  the'  south'trf* 
a'.lin^  drawn fi-om Chartrea  to  Nemours.         '     ''  -,  ■   '  ■-/-'-;■-'  ^-^^^ 

■  ■  ■■    "  1-1  .       .^'ji'..;  ili.ma  bus  ' 

<  Weadnptendrply  thi9opiiii«DoriheBntluir antbeexteslariMiseeoHdm 
lonnallon.— /"rencA Bdifdr.  ,,      .   ,..        -   ,    .  Jt'r 
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=4.  Secthii  fr&sh-water  Formation. — ^This  formation,  to  which, 
for. reasons  before  given,  I  associate  the  buhr-atiroes  without 
•heTisj  forms  the  fourth  series  {dage).  It  covers  almost  all  the 
bisip  of  Paris  ;  but  throughout  the  parts  where  the  lower  fohoa- 
tiftn'a'are  found,  it  is  often  interrupted,  and  is  not  aufficieatly 
powerful  to  give  a  character  to  the  face  of  the  coni^try^  It 
becdiiies  thicEer  as  we  proceed  on  the  left  bank  of  the  Seine  ; 
and  when  once  wc  pass  the  hne  from'  Chartres  to  Nemours, 
where  we  have  seen  that  the  sand-stone  without  shells  termi- 
nates, this  alone  remains  of  all  the  Parisian  formation,  and 
repCtSea  immediately  on  the  chalk,  as  we  may  perceive  by  exa- 
normg  it  on  the  edges  of  the  basin ;  for  in  the  interior  the 
deposit  of  the  fresh-water  lime-stone  is  of  such  thickness  that 
we  cannot  aee  any  other  strata.  This  is  certainly  the  most 
ConSidErabie  deposit  of  this  nature  that  has  yet  been  described. 
It  is  also  worthy  of  attention  from  the  solidity  of  the  stones  it 
fiimishes,  the  variety  of  the  sihceous  matters  it  contains,  and 
&e  quantity  of  its  fresh-water  and  land  sheila. 

The  part  of  this  formation  near  to  the  Loire,  and  generally  all 
that  is  to  the  south  of  Montargis,  Neuville,  8tc.  ia  coVered  By  a 
sandy  deposit,  which  might,  in  some  degree,  be  considered  as  a 
ftfth  series  connected  {qui  vient  se  ronfovdre  avec)  with  tlie  sand* 
that  coyerthe  northern  part  of  the  Sdlagne.  These  sands  are, in 
genera]  composed  of  pretty  large  aizetf  grains  of  white  hyaline 
qiiartz,  accompanied  with  rounded  fragments  of  the  same  quartz : 
tnftre  are  also  foimd  on  the  surface,  atleast  in  the  neighbourhood 
of  the  t.oKte,  rolled  pebbles  of  pale  silex  {sUex  blond).  I  shaR 
again  notice  this  sandy  deposit;  of  which,  however,  I' will  not 
venture' to  fix  positively  the  geological  situation.  Ishatl'coi>teQt 
myself  with  stating  the  different  opinions  that  may  be  enter- 
t^ed  respecting  it,  after  I  have  rela,ted  some  facts, in  the  course 
of dus memoir  which  may  assist  in  directing  those  opinions,'" 

The  geographical  Disposition  of  these  Fo>'malions  dint^ei'^tlS^ 
■■■''  Paris  JBasin  p/iifskaf!^  into  drf emit  RegioTU.      '■'  ^"t^"' 

'^c  see,  by  what  has  been  stated,  that  the  principal  forma- 
tioni  of  the  Paris  basin,  notwithstanding  their  successive  s.upt-r- 
pwition,  liave  in  reality  a  geographical  disposition  which  divides 
the.  cpuBtry  into  different  regions,  distinguished  by  their  aj^e,^ 
aiiJi  agriciuturaj  productions.  .|- 

lo  ^\£.  first  place,  we  may  have  remarked  that  the  lirae-storie 
with  oenthia  prevails  in  the  part  of  the  basin  to  the  north  of  ffte 
S|l(^tns,and  the  Seine,. and  la  a  large  band  to  the  south  of  the 
latter  river  between  Versailles  and  Houdan.,  Considering  this 
(WV"n^ry,in  vespect  ,to  its  physioal  and  agricultural  character,  we 
Bhall  observe,  that  its  face  is  uneven,  being  fiu-rowed  into  many 
large  and  small  valleys.     Tlic    soil  is  dry,  and  produces  much  ij 

The  country  between  the  Marne  and  the  Seine, 
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known  under  the  itame  of  Brie,  ia,  on  the  contrary,  dam^,  and 
covered  with  marehes,  owing  to  the  clays  which  accompany  die 
HiUceouB  hme-atone,  and  the  buhr-stones  with  which  the  sot)  is 
almoet  every  where  covered. 

The  sandy  strata  of  t!ie  second  marine  formation  has  not  (as 
a  predominating  formation)  a  suthctent  geographical  extent  to 
constitute  a  physical  region ;  but  all  the  elevated  plains  where  it 
appeafH  are  covered  with  vast  forests. 

The  Seavce,  vr  the  great  elevated  plain  of  fresh-water  Kmei 
Btone  between  the  Seine  and  the  Lone,  is  remarkable  far  its 
uniformity,  and  the  almost  exclusive  culture  of  com  (gmiffii 
cereaief). 

The  sandy  deposit  which  covers  the  fresh-water  lim&^toiK 
constitutes  to  the  south-east  of  the  Beauce  a  particular  re^i»; 
corresponding  with  the  countiy  generally  called  the  Gatinaia,  t 
low  damp  country  of  httle  fertility,  and  for  the  most  part  covered 
with  forests.  ' 

This  same  sandy  soil,  mixed  with  the  mud  deposited  by  Ui« 
Loire,  Bupporte  vineyards  of  such  a  considerable  extent  liloQg 
the  river  from  Orleans  to  Blois,  that  it  may  be  considered  M<« 
small  physical  region  separating  the  Beauce  from  the  Sotagne. 

What  has  been  stated  of  the  physical  and  geological  coRBti' 
tution  of  the  part  of  the  basin  situated  to  the  south  of  the  SeiM 
is  sufficient  to  indicate  that  of  its  limits  in  those  countries,  f 
will  therefore  content  myself  with  a  rapid  view  of  them. 

We  liave  seen  in  the  work  of  MM.  Cuvier  and  BroBgniart  , 
that  these  limits  could  be  traced  decidedly  from  Mantes  to 
£pernon.  It  is  the  same  as  far  as  Gu6-<Je-Longroi  to  the  east  of 
ChartreB,  where  the  ri^ht  bank  of  the  Voise  ofters  an  inclination, 
(vhich  constitutes  the  border  of  the  Parisian  formabons,  oppoaiM 
to  the  chalky  plain  of  the  environs  of  Chartres.  This  p^in^  air 
well  as  those  to  the  north  of  the  Seine,  is  at  first  low,  and  even  - 
rather  rising  towards  the  hills  of  the  Perche.  - 

The  limits  then  run  in  a  direction  towards  the  south-west^  ' 
passing  near  Bonneval,  and  follow,  at  a  certain  distance,  the 
course  of  the  Loire  us  far  as  opposite  Vendome,  when  they ^  tnni' 
towards  Blois.  But  here  there  is  no  real  physical  demarcatioo;) 
The  soil  of  the  Parisian  strata  is  abuost  on  the  same  level  as  tb* 
chaij^y  plain,  a  circumstance  caused  by  the  cessation  of  all  tbtf 
inferior  formations,  aa  befwe  stated.  - 

From-this  point  it  becomes  very  difficult  to  trace  the  real  limits 
of  the  strataof  the  Paris  basin  ou  the  south  of  the  Loire,  because 
they  are  lost  under  the  sandy  deposits  of  indeterminate  origin 
above  mentioned.  However  some  ajfieitrement,  and  the  artificial 
openings  of  quarries,  discover  the  freah-water  hme-atone  all 
along  the  left  bank  of  the  Loire,  from  Blois  to  Cosne,  but  with 
this  difference,  that  the  chalk  which  was  concealed  by  the  sand 
in  the  northern  part  of  the  Solagne  rises  above  Gien,  and  formff 
Ovations  on  iMtb  sides  of  the  Loire,  which  inclose  the  small 
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tongue  of  the  fresh-water  lime-stone  that  is  formed  along  the 
Viver  from  Gien  to .  Cosne.  Thus  the  Parisian  strata  wnichy 
through  so  large  a  space  cover  the  chalk,  and  are  afterwards 
confounded  with  it  on  the  same  level ,  at  length  terminate  in  a 
vaHey  lower  than  the  chalk  hills  which  surround  it. 
^  Taking  up  the  limits  of  the  Paris  basin  from  this  south- 
eastern extremity,  we  shall  see  that  they  are  not  much  more 
clearly  to  be  traced  along  the  canal  of  Briare  than  in  the  neigh- 
bourhood of  the  Loire,  but  that  they  reassume  their  character  to 
the  north  of  Montams,  and  particularly  about  Nemours,  where 
the  stand-stones  without  shells  reappear. 

Such  is  the  extent  of  the  Paris  basin  considered  as  a  whole ; 
for  the  different  formations  composing  it  are  prolonged  by  rami- 
j&cations  of  greater  or  less  extent  beyond  these  Imiits.  The 
freidi-water  beds  in  particular  extend  to  considerable  distances. 
I  have  already  shown  that  they  extended  along  the  banks  of  the 
Loire  and  the  AQier,  and  to  the  elevated  plams  of  the  Berry.* 
We  know,  mcMreover,  that  it  forms  another  basin  of  considerabla 
extent  in  the  Bimagne  of  Auvergne.  We  again  find  them, 
Ihou^  in  smaller  quantity,  towards  Tours  and  Le  Mans. 

Th$  second  marine  formation  forms  also  some  isolateddeposits 
b^oiMl  'the  limits  of  the  basin ;  at  least  I  think  I  can  refer  to 
this  fbnnation  the  deposits  of  white  sand-stone  found  in  the 
plains- of  Picardie,  and  as  far  as.  the  departoients  of  the  north 
end  of  Jemappe,  as  well  as  those  which  are  found  in  the  chalk 
country  between  the  Seine  and  the  Loing. 

The  plsstic  clay,  in  the  form  of  black  uyritous  earths,  is  also 
fixmimdetsjchea  parts  on  the  chalk  to  the  north  of  the  Seine ; 
9iidita{lpear8  that  there  are  other  clay  deposits  at  a  considerable 
distuice  from  the  basin  of  Paris,  which,  although  resting  on 
stnto  oldec.than  the  chalk,  may  be  referred  to  this  formation. 

Ihe  liine-stone  with  cerithia,  propnerly  so  called,  appears  on 
the  contrary  to  be  confined  to  the  limits  of  the  Paris  basin ;  and 
this  is.  a  very  remarkable  circumstance  in  the  history  of  this 
f0miaii0n;  at  least  I  have  not  yet  observed  it  elsewhere, 
aUboY^gk  tr  have  made  a  point  of  examining  the  places  where, 
fhHnJDtiiaeiiBloffical  resemblances,  the  existence  of  this  bed  was 
wgfifi9KeAi  vai  where  I  foimd  the  calcareous  formations  older 
thu''ib^:dialk,  propeily  so  called^  having  the  coarse  texture 
and  yellowish  colour  of  the  building  stone  of  Paris* 
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Register  of  tite   Wealher  in  Iceland  fFai, 


Article  III. 

Regisler  of  the  Wcittlter  in  Iceland,  by  two  Dani%h  Gfinilemeu 

sent  to  survey  the  Coasts,  with  a  Supplemenlari/  Register  hy 

Mf.  Gladstone. 

(To  Dr.  Thoraaon.) 
SIR,  Liotrgaol,  Jvln^i,  I«1T. 

I  visited  Iceland  iii  the  euimirier  of  1813,  at  which  timje  tlie 
Governor  of  the  island  presented  me  with  a  copy  of  a  joumu  irf 
the  weather  kept  during  the  years  1811,  1812,  and  1813,  \ff 
two  Danish  o&cere,  sent  thither  by  the  King  of  Denmark  for 
the  purpose  of  making  a  survey  of  the  coasts.  This  documeiU 
has  never,  1  believe,  been  made  public ;  nor  did  I  think  of  doing 
eo  until  my  friend  Dr.  Traill,  of  this  place,  suggested  to  me  that 
it  might  be  an  acceptable  contribution  to  your  journal. 

I  have,  therefore,  taken  the  liberty  of  transmitting  it  to  yoa, 
together  with  a  register  of  thermometer  kept  by  myself  duriag 
my  stay  in  tlie  island,  from  the  1st  of  May  until  the  middle  S 
August.  To  this  is  subjoined  a  continuation  until  the  eod  of 
November  following,  which  I  subsequently  received  from  Mr 
Park,  the  British  Consul  resident  there. — You  will  also  fiad 
amongst  these  papers  some  observations  on  the  weather,  madp 
during  a  part  of  the  summer  of  the  preceding  year  (1812)^  wU(i 
I  likewise  procured  from  the  same  gentleman.  Of  all  these  yon 
will  please  to  make  such  use  as  you  may  think  proper, 

1  remain,  respectfully.  Sir,  your  most  obetuent  servant, 

DAVm   Gl-ADSTOMK. 


Resifler  of  the  Weather  kepi  in  the  iwrikeni  Part  of' (he  hfandif   " 

Iceland  {Et/afjord),  from  the  Month  of  June,  ItHl,  untUJyat, 

1813.     Extracted }rom  the  Journal  of  Captain  Van  ScheeU, 

The  barometer  used  is  divided  into  degrees  and  lines  (tentlu) 

The  thermometer  used  was  Reaumur's,  divided  into  degrees  wd 

tenths  of  a  degree. 

The  letters,  which  express  the  degree  of  force  and  stcengtb  of  * 
the  wind,  denote  as  follows :  A,  the  lowest  degree  ;  B,  abraqze.; 
C,  a  fresh  breeze ;  D,  a  gale  ;  E,  a  storm ;  F,  a  hunicaafl.-^ 
The  terms  used  to  express  the  kind  of  weather  are  supposed  to 
stand  in  the  following  order ;  1,  clear  (i.  e.  when  scarcely  a 
cloud  is  visible) ;  2,  partially  clear ;  3,  cloudy ;  4,  thick ;  £^^ 
foggy.     ^,  marks  thunder ;  and  n,  ice  to  be  on  the  coast.  " 

General  Observations . 
On  July   10,    1811,  thunder  was  heard   at  AxarQord,  and    < 
also  by  the  author  of  this  journal  (Capt.  Scbeels)  whilst  on 
ajouroey.     Oa.  th,*  6th  of  Septembev,  IKII,  Ca^t.  S.  Scat  ob-.  > 
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aerved  the  comet,  which  was  risible  this  year  under  the  conBtel- 
IftUon  Ursa  Major. 

On  July  7,  1812,  thanclcr  was  heard  at  EyaQord,  and  on  the 
19^  ^  wiQW  W3«  BO  deep  as  to  touch  a  horse's  saddle.* 

AbMrtVebnian  10,  1813,  a  ring  of  a  singular  appearance  was 
obaert'e^  round  tne  moon. 

Oh  April  25,  1813,  the  barometer  was  higher  (28-97)  than  it 
was  .observed  at  aay  time  since  the  comnieitcement  of  Capt. 
Scheela's  obserratioiiB  in  iseptember,  18UT. 

There  was  ice  in  the  Bay  of  Gyatjord  in  1811,  and  it  did  not 
leave  thecoast  before  the  middle  ot  July.  In  1812  much  more 
ice  arrived  from  Greenland  than  in  the  preceding  year;  which 
had  not  disappeared  from  the  eastern  and  nortliem  coasts  of  tJte 
ildt^d  2ibcnit  the  8th  or  12th  of  August. 
'iit'lSOS,  also,  a  great  deal  of  ice  appeared  on  the  coast. 

In  1809  there  was  very  little  ice  in  the  Bay  of  Eyafjord ;  but 
on  July  17,  from  Drangajotulin  IsaQord  Sysael,  a  great  quantity 
.:lMB-fleen  pot  ateea,  round  Cape  du  Nord.  In  1807  the  whole 
)toi&eA"eoafit  was  encircled  with  ice,  except  Fax^Qorden, 
wi^b&'ffid  not  depart  irom  Langesnes  beftwe  August  20  or  22. 
Iti  l'ftl6'&  ice  appeared. 
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Article  IV. 

On  the  Sutpeiision  of  Clouds. 

(To  Dr.  Thomeon,) 

SI  a, 

I  HAVE  often  in  the  couree  of  my  readiog  looked  for  an  ex- 

ptaoationof  tlie  auspeosion  of  clouds;  bat  if  I  may  judge  from 

the  vei^  crude  conjectureB  throwi]  out  on  this  subject  by  the 

best  writers,  no  satisfacb^y  soludon  baa  hitherto  appeared. 

De  Lac,  if  I  recollect  rignt,  supposes  the  particles  of  vesicular 
Ti^ur  constituting  clouds,  each  to  contain  a  portion  of  hydro- 
gen gas,  which  enables  them,  like  sp  many  litde  air  balloons,  to 
si^ort  themselves  in  the  atmosphere  at  a  certain  elevation. 

Thi8  hydrogen  he  conceives  to  he  derived  from  a  fancied 
decompoeitioD  of  a  portion  of  the  water  itself ;  but  unfortunately 
he  neitber  gives  any  explanation  of  the  cutise,  nor  any  proof  of 
■&»^txt ;  Uiough,  Wl  there  been  any  fouodatioD  for  bir' 
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mise,  the  presence  of  tliis  gas  in  foggy  atmospheres,  on  the  tdps 
of  lofty  mountains,  and  on  other  places  where  humidity  ynoi 
present,  could  not  fail  of  being  detected. 

Mr.  Luke  Howard,  on  the  coutrary,  thinks  he  explains  the 
auspeuaion  of  vesicular  rapoui'  in  the  atmoaphere  by  GUpposin^ 
its  parUdes  to  be  similarly  electrified,  and,  consequently,  to 
repeVeach  other;  but  thia  repulsion,  although  by  prerentinj 
their  condensation  it  mighb  retard,  would  not  altogether  preveafi 
their  descent;  since  a  globule  of  water,  however  minute,  nuutl 
stiU  ,be  heavier  than  the  circumajuhient  air,  and,  consequentfy, 
gravitate  to  the  earth  as  certainly  as,  although  leas  rapidly 
than,  a  volume  of  the  same  fluid,  however  considerable  its 
dimensions. 

The  suspension  of  the  clouds  must,  therefore,  be  conKdwed 
imaocounted  for  by  either  hypothesis,  nor  am  I  aware  of  any 
ptber  that  possesses  superior  claims  to  attention,  and,  accordinj^ti 
in  that  part  of  your  System  of  Chemistry  which  treats  on  meteo- 
rology, and  which  I  regret  to  find  omitted  in  the  late  editioiv 
no  o^lanation.  of  this  phenomenon  is  proposed.  i     " 

It  18  the  obscurity  wliich  seems  to  hang  over  the  subjeot,- 
rather  than  aoy  confidence  I  feel  in  my  owti  speculations,  that' 
has  induced  me  to  propose  the  following  hints,  which,  if  wiOi- 
out  value  in  tliemselvea,  may  yet  be  of  some  service  in  directuig- 
the  attention  of  your  better  informed  readers  to  a  uegleetea^ 
department  of  science.*  ■ . "  i 

The  quantity  of  moisture  which  the  air  ia  capable  of  dissolving' 
must  depend  partly  on  the  temperature  and  partly  on  the  deusttji 
of  that  fluid. 

Near  the  earth's  surface,  the  high  temperature  of  the  aifi 
causes  it  to  presei-ve  a  larger  portion  of  aqueous  vapour  ia  aaa 
e^atic  form :  in  the  most  elevated  regions,  owin^to  the  extreniBi 
raiity  of  the  air,  atmospherio  pi'essure  scarcely  opposes  ai^. 
check  to  the  natural  tendency  of  water  to  assume  an  atiriforni' 
state,  ao  that  it  remains  in  the  form  of  vaiiour  independent, 
pediaps,  of  auy  chemical  solution. 

H,enc^  as  we  ascend  in  the  atmosphere,  the  quantity  of  mcii»>! 
ture  held  in  solution  by  it  must  go  on  diminishing,  until  we 
arrive  at  that  point  beyond  which  the  effect  of  the  diminished 

Sisgure  predominates  over  that  of  its  chillness,  so  that  from 
s  point  upwards    the    quantity  of  aqueous  vapour  goes   on 
increasing .+  " 

This  medium  point  is  the  region  of  the  clouds,  which  are 
known  by  .actual  observation  to  occupy  a  certain  height  in  the 
atmosphere,  above  which  they  rarely  extend.  J 

•  It  ;>  much.lo  be  regretled  Ihat  no  tyiienialic  work  od  sicUDTDlii^ilMi'i^it 

pearcd  at  Icnsi  in  idts  ta^igimge.  ."I  "nrit.ut 

■t.  Ste  PTuf<-i*i[  Usiia'ilare  woth  on  Ihr  nelalionaorHeatand'Mnlstarft  1   • 

}  Tliii  will  aji pear  ifu>re  clearly  fipu.  Uie  fulloiviBg  pliun  (hcimmbeM  Kimpi 

arc  of  coarse  silppoaililioua!  -■.■■.-.  labi  :«»4 
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^rijel^ii*  Mipmsertbea  an  .iVfceiu&'n^  portion  of  air  t^  Im^e 
enred  atr^^Biich.B  height  that  its  diminished  temperature  no 
longer  allows  of  its  retaining  the  whole  of  the  moisture  it  had 
£B8(dved  wken.near  the  surface :  the  consequence  will  be,  that 
apportion  of  water  is  disengaged  in  the  state  of  what  is  termed 
tesioular  vapour,  that  is,  holding  intermixed  with  it  a  portion  of 
Htmospheric  air.  Now  as  the  air  is  considerably  rarer  at  the 
he^ht  of  two  or  three  miles  (the  usual  elevation  of  the  clouds) 
fluuL  nearer  the  surface,  it  may  easily  happen,  that  the  watery 
Tsaides  in  the  progress  of  their  descent  meet  at  length  with  a 
Btratam  of  air  of  such  density  as  to  be  just  equivalent  to  the 
weight  of  the  vesicular  vapour  joined  with  that  of  the  air  inter- 
mixed with  it ;  and  here  they  will  remain  suspended,  until  the 
nr  within  becoming  of  nearly  equal  density  with  the  atmosphere 
without,  or  the  particles  coalescing  into  larger  drops,  the  whole 
becomes  too  heavy  for  the  atmosphere  to  support. 

Nor  is  this  a  mere  hypothesis;  the  presence  of  intermixed  air 
seems  confirmed  by  the  fact,  that  hail-stones,  which  are 
evidently  derived  from  this  source,  always  are  found  hollow  in 
t}te  centre,  and  the  flakes  of  snow  which  fall  so  slowly  through 
Ihe  atmosphere  owe  their  low  sp.  gr.  to  the  same  cause. 

Indeed  it  is  scarcely  possible  to  conceive  a  disengagement  of 
moostmeto  take  place,  without,  at  the  same  time,  supposing  a 
aicertdin  portion  of  air  to  be  intermixed  with  it ;  and,  according, 
this  idea  seems  to  be  very  general,  judging  from  the  term 
^  vemcular  vapour,'*  in  common  use,  as  applied  to  the  moisture 
cf  fogs  and  clouds. 

To  apply  this  theory  to  particulars  ;  two  of  the  principal  modi- 
fications of  clouds,  according  to  Mr.  Howard's  nomenclature^ 
are  the  cirrus  and  the  ci^ulus;  the  cirrus,  including  those 
light  fleecy  clouds  which  occupy  the  higher  portions  of  the 
atmosphere ;  the  cumulus,  those  denser  and  less  elevated  clouds 
which  increase  from  above  in  convex  or  conical  heaps. 
*,  The  cirri  would  seem  to  be  formed  immediately  from  the  dis- 
engagement of  the  vesicular  vapour,  and,  therefore,  to  occupy 
that  fine  of  elevation  at  which  the  quantity  of  moisture  held  in  an 

Rate  of  erapontloB  in  eonse- 
i.     IfSetalMTOtlKiwfkepb  qwoca  of  the  dbninlslied        Aflnttyof  aitfor  moittiirat 
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Bc|picei|ienBaUest  quaotity  of  moisture  will  be  contained  in  the  atmotpbere  at  tbt 
^ediom  point. 

•  I  need  not  here  insiit  upon  the  beaatifpl  proYision  made  by  natui^fhr  pre- 
swim^  a  xonslant  circidailMi  in  the  atmo^ere,  by  earning  eyery  acicewlon  of 
Iwat  td  iKac^mpanied  by'a  decreaie  in  density. 
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Mtifona  state  is  &t  hs  mmimum ;  hence  we  see  the  reason  \^]^ 
tliey  continue  for  so  long  a  time  without  having  their  deaRit|i 
increased;  evaporation  goes  on  from  the  upper  surface,  wliin 
the  ascending  portions  of  air  are  adding  to  its  bufk  on  the 
inferior ;  and  unless  the  latter  exceeds  the  former,  the  cioaft 
will  remain  stationary.  But  when  the  quantity  of  aqueous  vapour 
disengaged  exceeds  what  is  carried  off'  from  it  by  evaporatitnq 
the  vesicular  vapour  gravitates  hlowly  downwards,  and  increa»J 
ine  in  bulk  as  it  descends,  constitutes  that  modification  of  clovA 
<ia£ed  the  cumidus.  It  would  appear  then  that  the  cuowhil 
usually  occupies  that  line  of  elevation  at  which  the  density  of 
the  atmosphere  is  exactly  equivalent  to  the  weight  of  the  vmt 
Qular  vapour  joined  with  that  of  the  air  intermixed  with  it.  \ 

It  now  only  remains  to  remark,  that  this  theory  is  not  intended 
to  supersede  the  one  given  by  Mr.  Howard  and  others,  respecb 
ing  a  repulsion  between  the  particles  of  vesicular  vapour, 
oonsequence  of  their  being  similarly  electrified;  but  is  o 
meant  to  explain  a  circumstance  which  appears  unaccounted 
for  by  the  electrical  hypothesis  ;  namely,  the  reason  why  tli^s 
globules,  even  in  their  attenuated  condition,  maintain  tiiemselvfii 
lor  so  long  a  time  in  the  still  rarer  atmosphere  through  whick 
they  float. 

Should  these  remarks  appear  to  you  worth  printing,  yottWi 
oblige  a  constant  reader  by  inserting  them  in  your  next  nunbeft 

Wni.aa.  PlIILO-CIIEMlCUS  OxONlKMSlSw 


*"  '  Article-  V. 

On  the  Alimentfjiy  Matter  procured  from  Bones.  ^ 

Iv  consequence  of  the  scarcity  of  provisions  which  preva^ed 
«  Geneva,  as  well  aa  in  ho  many  other  parts  of  Europe,  during 
tiie  last  y«ar,  the  attention  of  the  inhabitants  waa  fi^vubb^ 
directed  to  the  various  methodn  of  procuring  food,  and  anton^ 
others,  to  the  nutriment  supposed  to  be  contained  in  bonea.' 
A  series  of  experiments  on  this  subject  was  pubhshed  suuae 
time  ago  by  Proust,  and  more  lately  by  Cadet  de  Vaiix  ;  but  tiw 
results  whic^  they  obtained  were  not  confii-med  by  some  trials 
tiiat  were  made  in  this  country,  and  seem,  to  have  beea 
ficarcelycTedited,  The  Society  for  the  Promotion  of  the  Arts  at^ 
Geneva  appear,  however,  to  nave  been  more  successftil ;  ther 
have  actually  employed  this  method  of  providing  food  to  a  consi*. 
Arable  extent,  and  have  published  a  detail  of  their  proeasMtl. 
in  the  BibUotheqne  Univers^e  for  September  last,  from  wlikilfc 
the  following  account  is  extracted.  i     ,/ 

'    Tliere  are  two  distinct  processes  to  which  the  bones  aie.iiib* 
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jeeted^  one  hy.  which  what  is  called  the  **  gele6  "  is  obtained  from 
tii€in;^:a]id  the.  other  a  comphcated  operation  by  which  the 
^gelatiBe''  is  procured.  lu  the  first  operation  the  bones  are 
wSl  washed,  and  are  then  broken  into  small  fra^ents^  with  a 
Mdtet  on  a  hollow  block ;  they  are  then  boiled  in  a  common 
Vessel  for  three  hours ;  no  compression  is  employed,  nor  is  the 
mter  raised  above  the  boihng  point ;  -^  part  of  its  weight  of 
bones  is  added  to  the  water,  and  during  the  process  the  fat 
which  rises  to  the  surface  is  skimmed  oif^  and  afterwards  added 
fo  the  product.  By  this  means  a  jelly  is  procured,  which  is 
Generally  strong  enough  to  become  concrete  on  cooling.  The 
bones  may  be  boiled  again  three  successive  times,  and  still 
furnish  a  considerable  quantity  of  jelly ;  by  four  boilings  of  three 
or  four  hours  each,  1  lb.  oi  bones  will  furnish  4  lb.  of  jelly, 
which,  is  supposed  to  contain  as  much  nutritive  matter  as  com- 
mon soup  made  from  6  lb.  of  meat. 

In  order  to  preserve  the  bones,  when  they  are  coUected  in 
large  quantity,  and  during  warm  weather,  after  having  beea 
washed  and  broken,  they  are  to  be  boiled  in  water  for  half  aii 
hour,  in  order  to  deprive  them  of  the  fat  and  manow  which  they 
contain ;  they  are  then  boiled  for  half  an  hour  in  a  caustic  alka- 
line ley,  and  after  being  well  dried  in  the  open  air,  they  may  be 
preserved  for  years  if  they  be  kept  dry.  The  alkaline  Uquor  is 
formed  by  adcung  l-^  lb.  oi*  common  potash,  and  the  same  quan- 
tity of  qmck  lime,  to  60  lb.  of  water  ;  the  cleai*  fluid,  when  drawn 
off,  is  sufficient  for  1001b.  of  bones. 

In  the  second  process^  to  procure  what  is  termed  the  ^^  gela- 
tine," the  process  that  has  been  described  above  is  to  bo 
employed  in  the  first  instance,  to  extract  all  the  pai-ts  that  are 
soluble  by  boiling,  after  which  the  bones  are  in  a  proper  statQ 
for  this  further  process ;  old  bones,  however  dry  they  may 
^pear,  are  equally  proper  for  it.  The  object  of  it  i^  stated  to 
be,  not  to  procure  the  "  gelee,"  but  the  proper  "  gelatine,'* 
wluch'is  chemically  united  to  the  phosphate  of  lime.-  The  agent 
onployed  is  diluted  muriatic  acid;  1001b.  of  the  bones  require 
50  lb.  of  acid  and  160  of  water;  the  digestion  is  to  be  continued 
for  three  weeks,  at  a  temperature  of  about  65°.  The  bones- by 
this  process  are  deprived  of  all  their  earthy  matter ;  they  are 
then  weU  washed  in  water  for  24  hom-s ;  the  outside  membrane  of 
the  bone  is  pared  off,  and  serves  for  the  making  of  glue^  The 
oemainder  of  the  bones  is  then  dried  in  the  open  air ;  itconsistil 
entiiely  of  the  compact  "  gelatine,"  and,  if  kept  dry,  mayijo 
preserved  for  an  indefinite  length  of  time,  without  undei^oin^ 
any  alteration.  About  ^  of  the  weight  of  the  entire  bone  coa^ 
sists  of  this  "  gelatine ;"  by  being  macerated  for  some  hours  ifl 
tepid*  water,  and  afterwards  boiled  over  a  slow  fire,  it  is  dissolved, 
ahd  composes  a  highly  nutritive  soup,  It  is  estimated  tliat  ona 
ounce  or  the  dry  "  gelatine ''  is  ecj^ually  nutritioua  vith  1  ib.  ^ 
meat.    :     ■  •        ■  ■  ■  ■■..■.••- 
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The  minnteness  with  which  the  processes  aredetailed,  scarcely 
peFmitsUB  to  donbt  of  their  general  accuracy,  so  "far  a»  respects- 
the  quantity  of  animal  matter  which  may  be  procured  from  ("Ji^s. 
Gur  readers  must,  however,  be  aware  of  the  want  of  correclA^Mi 
in  the  terms  that  are  employed  by  the  Committee  in  descritnqtf 
tlje  products  which  they  obtained.  The  terms  "gelee"(ina 
"gelatine"  are  really  synonymous;  the  "  gelue"  of  the  firrf' 
process,  when  free(J  from  the  fat  and  other  extraneous  sab- 
stances,  is  the  only  real  jelly ;  while  the  "  gelatine  "  of  the 
second  process  is  albumen,  a  substance  different  from' je!t^' 
which,  as  Mr.  Hatchett  has  shown,  composes  the  proper  animal 
matter  of  the  bones. 


Article  VI. 

Oa  Reversion  of  Series,  as  connected  with  the  Equation  -^  *~' 
■^»x  =  X. 

■^^lu "  I     '  CTo  Dr.  Thomson.)  ■  ,,  iii-i 

'     ■i\K,  ilaM,JVou.lO,.I81j;,i( 

The  three  remarkable  cases  of  reversion  of  series,  alluded 
to  in  the  paper  which  you  did  me  the  honour  to  insert  in  the 
Annals  for  this  month,  deserve  to  be  reconsidered,  WiatiJ 
said  concerning  them  was  an  after  thought,  too  hastily  appended 
to  the  principal  subject ;  and  on  revisal  1  am  sorry  to  perceive 
that  1  ,have  adopted  a  conclusion  which  is  erroneous.  The 
remarks  I  now  proceed  to  offer,  in  heu  of  the  former,  will  be 
found  perfectly  correct,  and  some  of  the  results  so  novel  as  to 
atone  (I  hope)  with  mathematicians  for  this  fl-oSof  avSgnwrivov.  As 
early  an  admission  as  possible  will  be  regarded  as  a  particular 
favour  by  Your  very  obedient  servant, 

W.  G.  HORTTEB. 

Explicitly  stated,  the  cases  in  question  are, 

I.  When  X  =  ^  If  =  a  +  l>y  +  c  ^^  +  d y'  +  e  y*  +  Sue, 

And  y  ==  -i.  X  =  a  +  b  x  +  c  i''  +  d  x^  +  e  V ,+  ^ 
This  case  has  been  considered  by  Mr.  Babbage  irv  thei  Joom^ 
of  Science,  vol.  ii. ;  who  has  rightly  observed,  that  it  is  noQ^ija, 
else  than  a  diftereut  mode  of  denoting  the  general  solution:  m^ 
^'^  =  ^-  )  [ai 

II.  When  X  =  4.y  =  a  +  by  +  c-y>  +  dy  +  e y*.  +  SuBJi 
And^  —  —  ■i>  —  X  =  — a  +  bx  —  cx^+dx'  —  ex^-^UaJ 

III.  The  sin^lar  case,  appropriately  so  called,  since  oiJyriliijI 
specimen  of  it  has  hitherto  been  discovered,  in  which  the  even 
powers  are  absent,' and      ...  ,i    _.."i,:iii  -4  i;T 

x  =  ^ys:y-i-ay'  +  bi/^  +  ct/''  +  d  y*  +  e  y"  +ijfcc.^** 
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[.  ^''SlP^tKfee,  it  is  obrious,  are  merely  distinct  varieties  of  the 
I  ^^Sl  equation  4^  a"*  4'  a  x  =  x,  arising  from  interpreting  a  x 
Ijr^x,  or— X,  orx  \/  —  1.  To  solve  this  ec^. dtion,  we  first  accom* 
lypfl^te.  it  to  the  circumstances  oi^  particular  solution^  by  msJdng 
^J x;='^  a  X,  which  reduces  the  equation  to 

r.  (/'a  «  *"*y'*  ^  -^^  =)/*  ««  X  s=  X, 

aad  gives  the  particular  values 

x=(+y=)/«y 
andy  =  («""*  +  ^^  =)  «*"'ya'x 

Next,  having  found  an  example  which  satisfies  these  condi- 
tions, we  proceed  to  generalize  the  solution,  by  assuming  -^  x 
«  (p""*y  ^  «  X,  which  gives 

(?"*/?  «  a"*  f^ff  oLocx  =)  f  *"*/*  f  a«  X  =  X 

Since  «•  x  =  x,  whether  ax  be  x  or  —  x,  our  first  two  cases 
both  merge  into  the  formula^ «  x  =  x,  of  which  a  veiy  compre- 
heai^Te  particular  solution  is 

f  X  ^s,  

[$ee  my  former  paper].    Hence  we  immediately  deduce  for 

>  Case  I. — General  Solutiotu 

.1 

Case  II. — General  Solution. 

^  —  f      J  t'        y        t'       ft  +  cfC-y) 

.    "    "^  T      .  J    T  ».4+C  *.X 

^  A'liy  exemplification  whatever  of  these  very  simple  cases  will; 
bi^Tfigarded  oy  adepts  as  superfluous.  Thl^y  will,  tfiierefore,^  per-* 
oatf  m6,  as  their  information  is  out  of  the  question,  to  pursue,  a 
nlf^od  of  illustration  which  will  have  thei  advantage  of  renderr/ 
ing  the  principles  of  the  functional  calculus  quite  inteUigible  to 
tlxoflk  Who  'have  not  previously  made  it  an  object  of  attention. 
I  i^^rt  ffom  the  most  dementary  example  of  Case  I.  that^canr' 

To  generalize  this  solution : — Select  anyf^fmttlattmt&lh 
and^jubt  \x.-  ^AiSsumeU  to  be  =£  Zy  and  ttmKe -find  th^\iii 


?'    ■    ~^::-r^ 
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y  in  terms  of  %.    [In  functional  ^^jvc^iKMy^taai^ 
M  ^^' ;?.]     For  Zy  in  the  expression  of  this  value f  sub^itute  the 
^(Aole  ^q>ression  which  arises  from  -substituting  the  sekoted^ 
^on  ofy,fory  in  the  right  hand  scale  of  the  Jirsi  given  equatij 
The  result  is  a  new  value  of  x.     For  y,  in  this  value,  substUutl 
X,  and  it  will  give  the  simultaneous  new  valuie  oty.  '"* 

Ex.  1, — A  simple  multiple,  (jpy  ^)  ay  az  z  .\y  (==  ^~^)  =  ? 
Whence  x  =     ~^^  and  y  =     ~^ 

Ex.  2. — The  multiple  of  a  power,  a  y^  =  z  .\  y  ^  \/ a 
Whence 


3/1  -  a^/S  3/1 


JEx.3. — A  compound  quantity,  y«  +  2y  =  z.'.y  =  i/if+1— L 

Whence  x  =  v  2  —  2 j/  —  y«  —  1  and y  =  >/ 2  —  2  x  —  x«  —  I. 
Ex,  4. — A  circular  transcendental,  stn.y  =  z  .'.y  =  arc  to  sin.  z 
Whence  x  =  arc  to  sin.  (1  —sin.y),  and  y  =  arc  to  sin.  (1  — »si»,a) 

.  JEx*  6. — An  e^onential,  a*  s=  ;2;  /.y  =  r^^-^  ,••;- 

Whence  x  =  l28|lli:i^>  and  y  =  ""'•Z'  "  "'^  '-  .  .  1  " 

log.  a  '^  log.  a 

Were  these  results  expanded  into  infinite  series,  each  pair  of 
eeries  would  manifestly  exhibit  the  relation  which  characterii^es 
Case  I.  Tq  adapt  them  to  Case  IL,  it  is  only  requisite  to  sub- 
stitute -*  y  for  y  in  the  values  of  x,  and  to  prefix  the  negative 
•ign  to  the  values  of  y, 

Ex.  3,  for  instance,  would  be  transformed  to 

X  =  //2  Hr  2y  —  y«  —  1  and  y  =  —  \/  2  —  2  *  —  jp*  +:  1 

Case  III. — ^The  particular  equation  to  be  r^olved  in  this 
caseisy*  —  x  =  x,  or  rather,  exchanging  x  for  —  x,       . . 

/«  X  =   -X,  -f 

ot  which  the  only  solution  immediately  obvious  is  'i 

fx  =  X  V  —  1, 

which  is  not  capable  of  further  extension. 

Recourse  must  be  taken  to  another  artifice.  Ainong  the^ 
functions  of  circular  arcs  which  fiimish  pairs  of  convertible^ 
equations,  such  as  .  .  '    /j*) 

sin.  y  s=  cos,  x  .*.  sin.  x  =  cos.  yy 
tan.y  »  cos.  x  .*.  tan.  x  =»  cos»  y> 

there  occurs  one,  which  involves  an  impossibility ;  and  on  endea- 
vouring  to  neutn^ze  this  by  introducing  the  imaginary  coeffiei^t 

a/  —  1,  we  pass  from  the  conditions  of  the  first,  to  those  of  the 
third  case.    The  fonnula/*  x  =s  —  x  seems  indeed  to  ifidieaJief ' 
such  *  prbcefie,  aad  renders  it  probable  Aaife  other  ^oltttitins^nlifitjf*' 
be  fotmdion  tihesaiadpiriiiciple. ;  -ur- .  nsriijiij  iiieiv 


t 
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^The.  equations  intended  are 
v^^  s  '  coB.y  =  sec.  x  /.  cob.  x  =  secy. 
KidVdeiit  to  the  aquares  of  the  first,  we  have  1  —  sin.  ^•y  -ss  1. 
4^.  i^.  ^x  whence  sin.  y  =  tan.  x  .  \/  —  1.  The  fluxions  of 
these  give^  cos.y,  or  its  equivalent^  sec.  x  =  .v  \/  —  i  .  sec.  *x. 
Whence^  =  x  >•  —  1  .  sec.  x.  Hence  again  x  =  —^  \/  —  1 . 
dffi.  a?  =  — ^  >v/  —  1  sec.  y.  Assuming  y  ^  z  v--l  these 
last  equations  become  

z  zsi  X  sec.  X  and  i  =  i  sec.  z  V  —  1 

vhich  furnishes  an  evident  example  of  the  third  case ;  the  only 
one,  in  fact,  at  present  known. 
If  the  fluents  be  taken,  we  shall  find 

—  1        A         /I       .   ,     v       I         1  +  tan.  ix       , ,         1  +  SID.  X  o 

a  =  log. tan.  ^ ^+i x)  =  log.  ^^^^„^^  =  ilog.  rnSTi  &«•  ^^ 

r=x+  ^x3  +  ^x*  +.rSTTr^'  +  7+HT^  +  *^- 

a:  =  Z-iz^  +  ^z'  -  t-Ht  «'  +  tHIt  ^  -  ^^^ 
as  has  been  shown  by  Baron  M aseres  in  the  Scriptore$  Loga^ 
rithndci,  by  Professor  Wallace  in  the  Math.  Repository^  N.  S. 
mA  others. 

To  elucidate  the  mode  of  generaUzation,  I  adhere  to  the  first 
of  these  formulae,  as  in  my  former  communication.    Expressed 

as  ^  function  of  x  \/  —  1,  it  gives  the  general' values 
£  =  ?>-'  log.  tan.  $^i  TT  +  ^J-—^  ?  (oc  V  -  1)^ 

X  =  ^;jr=  f'  log.  tan.   >  ^  9r  +  ^"7^1  ?  (-  «)  ^ 

Ex.  1. — Make  ^  x  =  a/"6^  .  x^  then  are 
.a  =5  X  +  a  X*  +  -I  fl*  ^*  +  '^^  «'  x'  +  VtT  «*  ^  +  &c. 
X  =  5;  —  fl  z'  +  I-  fl*  2;»  —  y^  a^  z"^  -h  Vtt  «*  2^  —  &«•' 
fnd  by  assigning  difierent  values  to  a,  series  may  be  formed  at 
pleasure,     if  a  :;=  1  or  4.  or^,  the  ooefhcients  will  be  more* 
simple  than  in  the  original  series. 

Ex.  2. — As  a  general  example  of  a  large  class  of  series,  assume 

/6ma        * 

ft*^  =T  \/      ^^'  •  ^*9  ^  ^^^  ^  being  any  odd  numbers,  and  a- 
optional.    We  shall  then  have 

J^^Wiiii .  W  -^  .  log.  tan.  a  TT  +  i  z^  y :— Ji2 j^^:-  '  • 

U^x^pper  ^l^.pptaixui^  when,  rn  a^d?^  9^ii>^,  aiy^aed  byA,  eaoo 
ie^i(^^^^^Qr!^maii§er;  afid  the  lower^aiga,  whemlJuMer^ 

xoaJBders  are  different.  The  reason  of  which  is,  that  (  v^  |: 


xr 
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a  1  =s  (-•"^^^  the  j^l  power  will  be  equal  to  liicl^ 

4»±1  V     inrt^jS 

timplyy  or  to  v^  —  1 ;  and  the  j — — j   to  the  —  firat^: -oi^^ 

—  V  —  1.    Expanded  into  series,  these  values  are  '  ""'^^ 

^  am  4** 

V  -r-+»    .    2m  +  II     „       — 


•      a^  X  +  ■ .     ■  •  ■• 


,    -r+ «    .    «0e4m3  +  1636m«  n  +  420  m  n»  +  36  n»    ^  ^'T  +  '    .    'q^«  1 


»«  n  + 
840  ns 


9  m  ■    4m  '  — 


2wi+n  ~-  +  i        304  m*  +  210  mil  +  35  if 

2n  210  «•  .^ 

,    —■+«    .    2064  m3  +  1636  w«n  +  420m  n«  + 35  bI       .  ^ir  +  *  o,^  7 

flS  jz;  "        -I -— .a*z  —    etc.  ( 

Ex.  3. — For  instance,  if  m  =  3,  n  =  1,  and  a  =  1,  fhen  are 

z^  --  {x  +  x''+  ix''  +  ?^»  j;-8  +  '^'  x^  +  &c.} 

x  =  -  {^  -  z^  +  i  z"  -  ViV  ^'^  +  'iH'  ^"  -  8cc.f  , 

An  endless  variety  of  series  endued  with  the  same  propJttiy 

may  be  educed  from  the  general  formulae,  by  making  f  x  ^  ^ 

1    4-   X 

sine,  tangent,  cosecant,  on  their  arcs,  to  log.  yTTV  ^^  ^  shortte 

any  function  containing  only  odd  powers  of  x.    Any  other  w6afi| 
be  encumbered  with  imaginary  coefficients. 


Article  VII. 

Biographical  Notice  of  the  Rev.  W.  Gregor. 
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The  Rev.  WiUiam  Gre^or,  descended  from  a  line  of  aBQt«i 
tors  who  have  held  a  distinguished  station  in  ih^  coimW^ 
Gomwall  for  a  Ion?  period  of  years,  was  bom  in  the  yeftr  lw2« 
He  received  his  school  educanon,  at  Bristol,  under  the  Rer.  IffV 
Lee,  an  able  classical  scholar ;  was  for  a  short  time  under  piiViite 
tuition  at  Walthamstow,  in  Essex ;  and  at  the  usual  1^  eAteliftt 
a  pensioner  at  St.  John's  College,  Cambridge.  HephafciitJiwi 
A.  B.  in  1783,  and  A,  M.  in  1786,  and  was  dected Piatt  Felhwi^ 
of  that  Society.  His  classical  and  mathematical  attainrtgfatl^ 
were-  of  a  high  order,  and  procured  for  him  the  most  dui^« 
gmshied  honours  of  the  university.  '^       *.-     '"^ 

In  1789  he  was  collated  to  the  rectory  of  Deptfoid;'  sfinl 
TotbesB,  upon  the  presentation  of  his  father;  and  in  thesiAMlieliA' 
i^  J6^ he  marrieaUie  daughter  of  Edwanl  Gh#u,tfein,  Sa^d^^ 
1793  he  wat  |tf«»ented^by  Kshcitic^^RoBB  ia^l^  viusb^  iar%dl^ 
ton  Clovelly,  in  Devon,  which  .,he  soon  after  (gTcddang^d  for :the 
uector/ of  Vreed,  near  Grampouud,  in  the  county  ofCorawail. 
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■pM  he  &uU]y  fixed  his  residence,  performiog  nith.  exemplvy' 
fttlHition  hia  various  duties  as  a  cnristian  pastor  tend  a  inagi8> 
bote;  holding  in  difficult  and  doubtful  times  the  ereu  and' 
CooBcientious  tenor  of  his  way,  dispensing  to  his  neighboura  both 
*piri;uftl  and  temporal  benefits,  and  enlivening  the  society  of'hii 
friends  by  hie  cheerful  and  instructive  conversation.  The  latter 
years  of  his  life,  embittered  as  they  were  by  bodily  sufferings 
ooly  afibrded  him  a  more  favourable  opportunity  of  practising  the 
prec^ita  which  he  taught,  and  of  experiencing,  personally,  the 
vibil  and  conauling  energy  of  those  hopes  and  of  those  truths,  the 
enforcement  and  exposition  of  whidh  had  constituted  his  most 
momeutoutt  and  delightful  employment.  He  died  at  Creed,  on 
Jdhe  1 1,  1817,  carrying  with  hmi  the  regrets  of  his  fHends,  and 
the  respect  of  the  entire  county. 

A  detail  of  his  profesfsional  publications,  consisting  of  sermons 
pleached  on  particular  occasions,  and  an  address  to  a  tnember 
of  the  House  of  Commons  on  the  subject  of  the  non-residehce 
bin,  is  omitted  in  the  present  brief  notice,  the  object  of  which 
18  only  to  exhibit  the  ciaims  of  Mr,  Gregor  to  be  remembered  as 
atnan  ofscience. 

In  the  year  1791  he  couimiuucated  to  the  Journal  de  Physique 
ait  analysis  of  a  black  sand  found  in  the  parish  of  Menaccan, 
about  SIX  miles  south  of  Falmouth.  This  substance  he  found  bi 
contain  nearly  half  its  weight  of  a  metallic  oxide  as  yet  unknown 
to  chemists,  and  to  which  Klaproth,  in  the  elaborate  essay  which 
he  published  EOme  years  afterwards  on  this  and  other  ores  of 
the  same  metal,  gave  the  name  of  titanium. 

In  the  Philosophical  Transactions  for  1805  is  a  paper  by  Mr. 
GreeoT,  in  which  he  shows  that  a  mineral  found  at  ^tenna  Gwyn> 
in  Cornwall,  and  which  had  been  supposed  to  be  a  variety  of 
zeolite,  ia,  in  reality,  a  hydrate  of  alumme,  not  differing  in  any 
essential  particular  from  the  wavellite  of  Barnstaple,  which  had> 
just  about  that  time,  been  analyzed  by  Sir  H.  Davy.  The  same 
astfex  also  contains  an  interesting  exajnination  of  the  uronite 
wand  in  the  same  mine  with  the  preceding  mineral. 

In  ISOy  he  communicated  to  flie  Royal  Society  his  discovery 
Uldanalysis  of  native  arseniate  of  lead,  also  found  in  Cornwall.' 

*t%e  Geological  Society  gladly  enrolled  him  among  its  bono- 
ttrf  membeni ;  and  in  the  third  volume  of  the  Transacrions  of 
titat  body  is  a  description  and  analysis  of  the  tremolite,  which  had 
been  recently  found  in  the  serpentine  of  Clicker-Tor,  near 
liskeard. 

When  tile  establishment  of  a  Geological  Society  in  Comwiffl 
Bas  agitated,  Mr.  Gregor  engaged  warmly  in  support  of  the 
•  neaaure,  and  contributed  essentially  to  its  success.  In  return 
(qr  these  and  other  sen'ices,  and  partaking  in  the  general  regret 
Dccasiooed  by  the  loss  of  this  excellent  man,  Dr.  Paris,  then 
Seoretery  to  me  RoysJ  Geological  Society  of  Coiawill,  dehvered 
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tiefore  that  body  an  eulogy  on  the  sal^ect  of  tids  short:  BoKce, 
whi'^  was  ordered  to  be  printed.  ,[^-t 

For  the  materials,  however,  which  have  been  employed  nk 
drawing  up  the  preceding  sketch,  the  author  ig  indebted  tQ.tM/ 
libenlity  of  Mr.  Gregor'e  intimate  friend,  the  Rev.  J.  ToBt,.  of 


i<-  Article  VIII. 

'  Cmc  Observations  on  l\e  Nature  of  the  Vital  Powers.     Cominw 
nicated  in  a  Letter  to  Dr.  Thomson,  by  Dr.  W.  Philip. 

':        SIR,  ITiwcMtfi-,  Jan.  5, 1818. 

,  As  you  did  me  the  favour,  on  a  former  occasion,  to  insert  in  the 
Jiitnah  of  Fhilotopkif  some  observations  on  the  effects  of  Galvsr 
WSn  oa'Uving  animals  with  which  I  troubled  you,  I  hope  yoB 
vUI  have  the  goodncES  to  give  a  place  to  the  following,  relatlog 
tolhe  Bune  Bubject. 
-  h  BppearB,  as  far  as  I  am  capable  of  judging,  frcnn  many  expes 
nments  eidier  related  or  referred  to  in  a  treatise  which  I  lat^ 
bid  bef<Mre  the  public,  entitled.  An  Experuiientai  Inqaity  iutfitht 
Lawsofihe  Vital  Ftmctions,  4c-  that  in  the  more  perfect. aw 
mala  there  sie  three  vital  powers,  each  having  an  existence  indv 
pendent  of  the  others,  yet  so  connected  tliat  none  can  long  exitt 
without  the  others,  namely,  the  sensorial,  the  nervous,  .and  ^ 
muscular  powers.  j  . 

It  was  long  supposed  that  the  muscular  fibre  derives  its  pawt 
fi«m  the  nervous  system.  Hallei  was  the  first  who  nmtotained 
that  thb  power  resides  in  the  muscular  fibre  itself.  He  Quidfi 
many  experiments  to  eupport  his  opini^in,  which  ha.'ve-  bets 
Ireqnently  repeated,  and  the  accuracy  of  wliich  is  now  uniVep 
eally  achmtted.  liis  inferences  from  these  cxperimenla,  however 
^ve  been  opposed  upon  the  ground  that,  however  carelaIL}>,wi 
dissect  away  the  nervous  filaments  supplying,  a  muscle^  it  mnat 
jtSl  he  admitted,  that  nenous  influence  may  remain  in  it,  eiiher 
ID  nerves  too  small  to  be  removed  by  the  knife,  oi  constifutingft 
DQceSBary  part  of  the  muscular  fibre  itself. 

This  objection,  though  frequently  urged  against  the  inferenqeri 
of  Haller,  he  never  satisfactorily  answered ;  and  it  seemed  tohe 
'Countenanced,  if  not  conlinned,  by  the  fact,  that  when  caoaea  of 
injury  affecting  the  nervous  system  are  of  such  force  as  instant^ 
"  to  destroy  its  power,  the  power  of  the  muficalar  fibre  is  alao 
fouid  to  be  destroyed.  This  fact  k  well  illustrated  hy  man^.^af 
ibt  expermieDts  of  Mr.  Hunter,,  and  still  mora  fuUy  il^.  ihoseioir 
M.  le  Gallois,  -who  Regards  it  aa  vhoUy  iavalidaUug^Udlei^uii^ 
nion  respectteg  the  power  of  the  muacular  fibre— .1-^*3  shisJai 
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^TtAS&'Xl:!^ct»bai  Ui:  Hie  opinion  of  this  grest  ptqrsiologiflt 
appear  to  be  removed  by  the  23d  eKperimeiit  related  in  Ote  xbove- 
m^mioiud  inquirv,  from  nduch  it  appears  that  the  nervous 
itiflueOce  acts  otuy  as  a  stuudus  on  the  muscular  fibre,  aad 
^xhfAUlU  its  power  as  other  stimuli  do ;  sod  by  z  great  vatiety  of 
experiments  related  in  that  Inquiry,  which  seem  to  prov^uutt 
the  rauBCular  power  is  itot  destjoyed,  iji  the  cases  just  alluded 
to,  in  consequence  of  the  loss  of  power  in  the  nervous  system, 
but  in  consequence  of  the  cause  ot  injury  acting  on  the  muscular 
.  fibre  through  that  system ;  for  it  appears  from  them,  that  the 
nervous  power  may  be  as  effectually  destroyed  by  other  means, 
without  at  all  impairing  the  power  of  the  muscufai  fibro.  If  it 
be  allowed  that  the  experiments  here  referred  to  remove  the  fore- 
going objections  to  the  opinion  of  Haller,  this  opinion  must  be 
allowed  to  be  a  lecitiinate  inference  from  experiment ;  no  other 
lAjectioos  to  it,  1  believe,  having  been  regarded  as  of  wei(^t, 
Tfo  power  of  the  muscular  fibre  then  is  a  property  depending  an 
the  mechanism  of  that  fibre,  and  in  no  degree  directly  depenaeut 
on  the  nervous  system. 

That  the  nervous  is  independent  of  the  muscular  power  has  not 
been  questioned;  but  the  sensorial  and  nervous  powers  have 
never  been  correctly  distinguished.  Aa  tar  as  1  know,  M.  le 
Gollois  is  the  only  author  who  has  attemptedi  by  experiment^, 
to  cetal^h  a  distinction  between  them.  1  have,  in  the  above^ 
menttoiMd  Inquiry,  stated  my  reasons  for  not  adopting  the  lioa 
of  distinction  pointed  out  by  this  writer,  and  endeavoured,  by 
many  ezp^iments,  to  ascertain  where  this  line  lies.  From  these 
experiments  it  appeiu^,  that  the  functions  of  tlie  nervous  infiueoea 
ai«  tltose  of  stimulating  the  muscles  both  of  voluntary  and  invo. 
inataiy  motioo,  conveying  impressions  to  and  from  the  senw- 
ritan,  afiecting  the  formation  of  the  secreted  fluids,  and  causing 
an  evolution  of  caloric  from  the  blood ;  and  that  we  have  reason 
to  bebeve  it  capable  of  all  these  functions  after  the  seiisonal 
power  is  withdrawn,^ that  is,  after  the  animal  is  no  longer  capahle 
of  perception  en  any  act  of  volition,  and  is  consequently,  in  the 
wmmon  sense  of  the  term,  dead. 
Nobody  has  supposed  that  the  sensorial  power  has  ^y  direct 


deDcradance  on  the  muscular  and  nervous  power. 

If  the  foregoing  observations  be  correct,  each  of  theae  powers 
has  >  an  existence  not  direcUy  depending  on  the  others.  My 
object  m  the  remaining  part  of  this  letter,  is  to  inquire  how  far 
'im  ar&acquninted  with  the  causes  which  produce  the  phenomena 
of  Aeaeii^ereut  powers. 

■  =  When  we  say  that  we  me  acquainted  with  tlie  cause  of  ^y 
(mrtiouhu'set  of  phenomena,  we  only  mean  that  we  know  than  to 
wise  from  the  same  cause  which  produces  other  more  famihar 
ftenoiaena.  Thus  we  are  acquamted  with  ,the  cause  whifsti 
retains  the  planets  in  their  orbitg,  becwwt  Sir  Uaac  Nevfti* 
proved  it  to  De  the  same  which  produces  tin         ■  rpheaomena  of 


li6^  •■'.•f-.Some  Ofomj«(i«wK#:     '"''  ,^M.' 

ni'f^tiim'. '  '^e'  are  acgnainted  whh  the  eku»e''>df.1ightiifo@, 
BecauKe  Franklin  proved  it  to  be  the  same  which  produces  tbc 
other  phenomena  of  electricity.  Can  we  show  that  ibe  pheiio- 
mena  of  any  or  aJl  of  the  foreeoing  living  powers  depend  on  tliE 
Bame  cause  which  operates  in  the  production  of  other  phencmaeBsij! 

With  regard  to  the  sensorial  power,  H  seeniB  to  requioe  bata 
moraent'e  rejection  to  answer  this  question  in  the  negatiw. 
There  is  no  real  analogy  between  the  effects  of  this  power  antl 
the  phenomena  obsened  in  any  other  part  of  nature.  CertaC 
fancilul  analogies  of  this  description  have,  indeed,  from  time  to 
time  been  suggested ;  but  while  they  have  pleased  in  the  writ- 
ing of  the  poet,  by  the  philosopher  they  have  been  juBtly 
rejected.  To  a  careful  observation  and  jodicions  arrangement  of 
the  phenomena  of  the  eensorial  power,  tlierefore,  our  study  of  it 
must  be  confined. 

With  regard  to  the  nervous  power  the  case  is  very  different. 
The  principle  which  operates  lit  many  other  instances  may  b« 
the  means  of  exciting  the  muscles,  of  conveying  impressions  to 
and  from  the  senaorium,  of  effecting  the  formation  of  the  secrM^d 
fluids,  and  of  causing  an  evolution  of  caloric  from  the  blood.  The 
most  subtle  of  known  agents,  electricity,  natnralty  suggeftted 
itself  as  the  cause  of  the  phenomena  of  the  nervous  power ;  and 
when  Voltaic  electricity,  and  its  signal  influence  on  the  muB«utar 
system,  were  discovered,  a  material  step  it  was  imagined  Ittd 
been  made  towards  aKcertaining  the  nature  of  this  power.  On 
more  mature  reflection,  however,  it  ^vas  admitted,  that  to  awer- 
tain  that  any  power  is  capable  of  exciting  the  muscular  flkffe^-Js 
to  g6  but  a  very  short  way  towards  establishing  its  identity,  with 
the  nervous  influence,  a  very  large  proportion  of  bodies  poMess- 
ing  this  property ;  and  of  late  the  opinion  !q>pear8  to  havebsen 
abandotied;  nor  can  it  be  maintained  on  any  other  grounds  than 
by  showing  that  Voltaic  electricity  is  capable  of  the  more  chftrac 
teristic  as  well  a«  the  more  simple  functions  of  the  nervous 
influence. 

TTiis  I  have  attempted  to  do  in  the  above-mentioned  treatise. 
It  appears  from  Experiments  46,  47,  48,  49,  that  Voltaic  elec- 
tricity ie  capable  of  eftecting  the  formation  of  the  aeea'eted  fluids 
when  applied  to  the  blood  in  the  same  way  in  which  the  nerrauB 
influence  is  applied  to  it;  and  from  Expeidraenta  fi4,  65,  66,  67, 
that  it  ia  capable  of  occasioning  an  evolution  of  caloric  ii«m 
arterial  blood.  When  tJie  hmgs  are  deprived  of  the  nervous 
influence,  by  which  their  fimctiou  is  impeded  and  soon  destKiyed; 
wheii  digestion  is  interrupted  by  witlidrawing  this  influenoe  from 
the  s'tomadi;  can  we  suppose  that  any  Ming  will  rcnewithe 
functions  of  these  organs  but  restoring  to  them  the  uiQiien«C(  of 
which  th^  have  been  deprired?  Their  functions  are  renewcd-by 
exposing  thenl  to  the  influence  of  a  Voltaic  trough.  Many  bot 
lateral  observations  appear  to  support  the  inference,  which, 
-/row  these  facft  dJone,  seems  to  be  unav»idable.    Seep.  139 
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.^i^d4S(iIoTot]Mudx>wtrciMi8e^  and  what  is  BftU  m  .thia  ti:eadae 

-'>:««! jpa|>er  tntitl8«C  ^'On  toe  E&cts  of  ualvaiuBm  in  lestoring 
^ifeiiAiierA^tbBc  of  the  Longs/'  ii^ch  appeared  in  the  PhilosQ- 
piueair'IVi^sftctians  of  last  year,  I  have  obseFved^  thjat  a  V9ltaiic 
'tt0tif^>o{  the  old  ccHistruction  is  more  efiectusd  in  restonag  Ab 
jdiie-9fctk>»  of  the  lungs,  than  the  improved  trough  now  in  general 
use.-  i  was  at  first  at  a  loss  to  axxount  for  this  circumstance. 
Erommany  observatioASy  I  have  now  reason  to  believe  that  it 
irises  from'such  effects  of  Galvamsm»  like  its  other  effects  on  the 
laiimal  body^  being  proportioned  not  to  the  quant^  of  electricity 
supplied  l:y  the  trough,  but  to  the  intensity  of  its  electric  and 
quantity  of  its  chemijcal  power>  both  of  whidi  are  proportioned 
rather  to  the  number  of  plates,  th^n  to  the  extent  of  suiteiee^ 

I  have  repeatedly  tned  the  effects  of  a  powerful  electrical 

'  machine  in  habitual  asthma.    They  are  consioerablei  but  inferior 

to  those  of  the  Galvanic  trough,  which  I  would  ascribe  to  the 

former  possessing  much  less  diemical  power,  in  proportion  to  the 

:  intensity  of  its  electricity,  than  the  latter.    The  most  powerful 

:  electric  battery  will  not  readily  decompose  water  without  the 

;  ingieiuous  arrangement,  suggested  by  Dr.  WoUaston,  for  concen- 

itcatineas  much  as  possible  its  electnc  power,  while  the  power  of 

:'a  fewl^oltaic  plates  is,  without  any  precaution,  suffident  for  this 

mnpose* 

^:v'  It  appears  from  what  is  3aid  in  my  treatise  on  the  vital  func- 
tmis,  k^  well  as  what  has  just  been  laid  before  the  reader,  that  I 
regira  Galvanism  as  totally  distinct  from,  and  having  nothing  m 
ycemaiaa  with,  the  vital  principle.  It  is  as  distinct  fironi^  this 
priAciple  as  the  blood  or  the  muscular  fibre ;  lil^  them,  it  is  only 
•GBtom  die  means  employed  by  it  in  producing  the  phenomena  of 
/Jife, 

■'■  In  th^  above  treatise  I  have  given  at  length  the  reason^  which 

aeem  to  render  it  probable,  Uiat  the  first  rudiment  of  life  exists  in 

the  central  p^xt  of  the  circulating  system,  from  which  it  ifif  propa- 
.  g^lted  to  every  other  part.    We  have  reason  to  believe  tiiat  it 

eadsts  not  in  the  muscular  fibre  of  the  heart,  but  in  the  blood. 
-It  ifl  inc^ons^teni  with  wh^t  we  observe  in  the  operations  of 
■  nature  Aat  it  should  exist  iumultaneously  in  both,  and  we  never 
'  «ea  Uood  formed  firom  muscular  fibre,  but  we  constantly  see  the 
'.kftten  formed  from  blood.;  besides,  the  great  changes  of  nature 
•!  take  place  mther  in  fluids  than  in  solids. 
.b'M  With' regard  to  the  nature  of  the  vital  principle,  we  may  say  of 

k'-what  is  said  above  of  the  sensorial  npwer^    As  its  effects  can- 
»4otbexslaBBed  with  the  phenomena  oWrvedin  anv  other  part  of 

fMamy  we  have  no  reason  to  believe  that  we  shaM  ever  be  ^ble 

\^  »^4liem  to  any  more  general  principle.    The  view  taken  of 

'  theniid  principle  by  Mr.  Hunter,  and  more  fuUy  MpMincd  by 

'  JMr/ Abeniethy,  is  not  that  it  is  electrici^^^jj  Ii9|  .opi- 

^iiopavhid^^BgauB^:  from  want  of  dw  ^itteutioAi  fidJ;s^\A 


^abj  IStit'llft  K'fe  a  TiriMlple  pervaa&ff  mattCT^ift"i  wafifflaS^ 

goua  to  electricity  and  fiiagnctism ;  and  DeatfWiiie  on  the  mattfet 
Wtilchit  peiVades  certain  properties.  If  it  be  Ruia  that  tre  have 
£^on  to  beiieTft  that"  the  vital  power  is  not  the  effect  of  any 
"""'V  superadded  to  the  matter  whidi  is  the  object  of  our  s^ses, 
_  ate  resnit  of  a  peculiar  organiiatioil ;  this  I  conceive  cMrieps 
i  little  the  view  taken  of  the  subject  by  the  above  WHtCT*, 
^SatiBeelec(ricitj'"aTid  magnetism  may  also,  as  far  as  we  yet  pOBf- 
tively  know,  be  merely  the  result  of  certain  states  of  organiiatSrtL 
'WnetheT  the  living  principle,  electricity  and  magnetism, '1»ft 
subtle  fluids  added  to  bodies,  or  only  apeculiar  arrangemenli'ff 
their  constituent  parts,  the  fact  is,  that  they  bestow  lin'd^dKn 
certain  properties,  sod  all  that  ia  eaaential  is,  that  our  expressions 
should  convey  this  fact,  and  no  more.  Till  the  properties  bestow- 
ed  on  matter  by  these  powers  are  found  to  be  the  same,  and 
surely  it  is  impossible  to  conceive  properties  more  dissimilar  than 
those  bestowed  by  electricity  or  magnetism,  and  the  living  prin- 
ciple, there  cannot  be  a  shaaow  of  reason  for  aupposing^them  the 
same.  The  Galvanic  experiments  above  referred  to,  as  far  as  I 
am  capable  of  judging,  g;o  far  to  prove  that  Galvanism  has  nothing 
in  Cfefflmon  withthe  living  principle,  because  these  experiments 
exhibit  them  performing  fimctions  in  the  animal  economy  ' 
#hrtlly  of  a  different  nature. 

I  here  wish  particularly  to  state,  what,  although  fully  expreened 
in'my  treatise  on  the  vital  fimctions,  has  yet  been  overlcFMterf'bJ 
some  in  alluding  to  my  opinions,  that  the  effects  observEii'fi^ft 
Galvanism,  in  the  above  experiments,  are  its  effects  on  puW^iiP- 
dowed  with  the  living  principle,  wholly  ceasiiig,  and  by  no  iri^anB 
renewable  when  this  princmie  is  extinct.  Galvanisnf  ie^ds 
capable  of  pertbrming  all  the  iiinctions  of  the  nervous  inflbenbe'iA 
the  animal  economy,  and  if  so,  must  be  regarded  as  idcfrtlcri 
with  this  mfluence;  but  neither  can  excite  the  fnnctiorts of'ttfij- 
mal  life,  except  when  acting  on  parts  endowed  with  the  Ii*j«g 
principle.  Parts  endowed  with  this  principle  collect  the  neHoifi 
mtfeenoe,  and  apply  it  where  it  is  wanted,  to  act  on  partg  -dso 
endowed  with  the  same  principle ;  but  the  nervous  i^ifliMiQcfc 
itself  seems  tobe  nothingmore  than  that  influence  which  ope^^s 
n  the  production  of  all  Galvanic  phei  ' 
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With  regard  to  the  muscular  power,  1  have,  in  the  abovfr-iats. 
tioned  treatise,  bad  occasion  to  refer  to  Mr.  Hunter's  obs'ei'tW- 
ttpnson  the  analogy  which  exists  between  the  contraction  of  flie 
B*i3bulHr  fibre  ana  the  coagulation  of  the  blood,  and  toidtt^ 
pawiculaTly  on  one  of  the  most  striking  of  these  analogJffl(.'-ihi 
uie'dfebtB  of'Grfvanism  on  the  blood  ^W-it  is  removed  freifl*^ 
hoAy^,  de^crJbf^  it\  that  treatise,  and  its  effects  on  themUScidSr 
"  fibre  ftleo  temoved  from  the  body,  we-see  another  striking  ^t^oe  ■ 
of  this  analogy. 

When  ths  whole  of  the  facts  on  thisnenbject  are  daW-Bonai- 
deivd,  the  comtuSioh  appeiisto  beynawidabte,  thattW"*:*- 
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Uac^9 jof  the  musculax  fibre,  and  the  coagulatioit  of  the  blood, 
fl^f/i^]'«fl  tke  same  tauae-  ^The  close  analiwy  between  the 
ff^guj^^uMi  of  the  blood  and  tKat  of  other  coagufcole  fluids  can- 
UOjt  If  A  overlooked ;  so  that  it  seems  a.  necesaaiy  inferenoe,  that 
ya^  .^nusculai  iibre  contracts  by  the  operation  <»  the  saaae  cause, 
by  which  certain  fluids  coagulate ;  and,  therefore,  depends  on  s 
cbetnical  power.  But  I  would  here  say  of  this  jiower  wliat  i&  said 
above  of  the  Galvanic  power,*  that  it  is  only  in  bodies  poasesa- 
ios  the  living  principle  that  it  can  produce  the  phenomena  of 
We.  It  is  only  before  this  principle  is  extinct  that  it  can  produce 
contraction  of  the  muscular  fibre,  or  spontimeous  coaguTatioa  of 
<he  blood. 
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On  the  French  Varrdsh  for  Cabinet   Work,  IjC- 
By  'Riomaa  Gill,   £a<}. 

N».  11,  Conait  Qardat  CKoMkrf, 
GE^TTLEMEN,  Jm.  U,  I8k8. 

Tm  e  improvement  of  the  arts  forming  an  important  branch  of 
youi  4-tmats,  I  shall  make  no  apology  for  conununicating  the 
hjUowing  process  for  varnishing ;  whicn,  1  believe,  will  be  found 
oearty  new  in  this  country,  and  highly  deserves  to  be  made  gene- 
mlhrkoown. 

This  beautiful  art,  which  ia  an  application  of  a  mode  of  varnish- 
ing, hitherto  chiefly  used  in  this  country  for  articleB  turned  in 
the  lathe,  as  flutes,  clarionets,  and  other  musical  instruments,  and 
in  some  other  minor  branches,  ha£  been  long  employed  by  the 
Krencli  for  varnishing  their  rich  cabinet  fiimiture,  which  ia  either 
ia3d«  of  the  harder  veined  woods,  or  veneered  with  them ;  as 
also  fur  the  exquisite  Buhlvarke,  of  inlaid  tortoige-sheH,  broBS, 
silver,  &c.  which  arc  now  become  not  so  rare  -amongst  us  as 
■for*nerly. 

it  conaieta  in  the  application  of  a  spirit  Tamiah,  mostly  com- 
posed of  sliell  lac,  a  veiy  singular  snbatance,  consisting  of  a 
auxture  of  resin,  wax,  andgluten;  and  which,  when  dissolved  in 
alcohol,  forms  Uie  hardest  and  most  dumble  spirit  varnish  known, 
with  certain  portions  of  gum  mastich  and  gum  sandarach,  chiefly 
for  the  purpose  of  rendering  its  colour  paler,  which  is  a  desirable 
(jrcusutant^e  ui  some  of  the  works  to  which  it  is  applied ;  and  it 
4ifiers  from  otiier  modes  of  vmnishing,  more  esprecimly  in  the  man- 
jBfiria which  it  it  laid  oulhe  aiticLeito  be  varnished;  oam^^,  by 
jMbbtag  it  upon  tbeii  aui'fiice£  (which  lure  first  prepared  by  polish- 

.  -OJtoibU'tMtireti,  (tKotdlw  In  ihe  «pini 


'•il^fh^liM  ~wit^'  a  GAe  doth,  and  oaing:oi1  aud  alcdboldiitbg  the 
.Wficess,  aBttiU  nowbe  more  particulartjrdeBcrihed.  jj  ,  -li 
r/f  lAhd  fiffit,  the  preparation  of  the  varnish,  which  le  cothpbsefl 
.  of  the  fottowing  kigredienta,  viz. 

Shell  t^,  three  pait^. 

Gum  mastich,  one  pavt, 

Gum  Sandarach,  one  part. 

Alcohol,  40 parts.  •    ■  .■■C. 

The  mastich  and  sandaraoh  must  hrst  be  dissolved,  in  ..the 

.alcohol,  and  then  the  shell  lac;  and  the  process  maybe. psf- 

fbrmed  either  by  putting  them  into  a  bottle  loosely  corkexl,  aad 

(>lficing  it  in  a  vessel  of  water,  heated  below  the  boiling  pdint-of 

alcohol,  until  thesohition  is  effected  ;  or,  hy  putting  the  ingie- 

dients  into  a  clean  Florence  oil   flask,  the  neck  of  which  is 

partially  closed,  by  a  cork,  having  a  narrow  slit  cut  alon^  it,  and 

heating  it  over  a  spirit  lamp,     llie  alcohol,  however,  \tiuch  taty 

escape  daring  the  process  must  be  replaced  by  an  equal  weight 

of  it  after  the  operation  is  over,  as  it  ia  desirable -that  the  «W- 

nish  should  consist  of  the  accurate  proportions  given,  is  QSfcf 

to  produce  a  proper  effect.     The  solution  may  be  poured  off,  fcr 

nae,  from  aiiy  impurities  wliich  may  remain  ;  but  it  jmiet^juit  he 

■  filtered,  as  that  operation  would  deprive  the  lac  of  some  «f  iu 
most  valuable  constituents, 

TTie  wood  mast  be  prepared  for  varnishing,  by  first  tBfki^.oUl 

.the  marks  of  the  plane  with  a  steel  scraper,  and  bringing,  it  Id  a 

.  «rat)oth  and  even  surface,  and  afterwards  poHahing  it  well  Srith 

.  tiK  finest  glass  paper;  as  the  vamish  is  laid  on  so  thin  thatit 

would  expose  every  defect  in  it.  3 

The  vajnish,  being  put  into  a  phial  with  a  narrow  neck,  i&tnvbe 
apnhed  upon  a  finehnen,  or  cambric  muslin  cloth,  whiphtnnrhe 
tsitKer  a  slip  of  about  one  inch  broad  and  five  inches  IpngiTor  a 

■  pqqare  of  four  inches ;  as  a  larger  piece  would  only  ^mste  fthe 

■  ^rwiiish  usdessty ;  and,  as  it  is  necessary  to  be  particularly  careful 
•totitto  ^ply  it  too  wel  during  the  process,  lest  it  misht  dissoke 
those  coats  which  were  first  laid  on,  the  cloth  shoiUd  be  foffled 
ra  four  thJcknesses}  then  half  opened,  and  its  ins^deaEMtly 
wetted  with  the  varnish,  by  applying  it  to  the  mouth  of  tke.^al 
and  quickly  shaking  it  up  once  ;  it  must  then  be  touched  on  the 
part  wetted  witli  a  httle  oil,  again  doubled  up,  and  quickly  and 
fightly  rubbed  upon  the  surface  of  the  article  to  be  varnished,  in 
a_  constant  succession  of  small  circular  strokes ;  and  the  opera- 
tirai  mast  he  confined  to  a  space  of  not  more  than  fivt  ft-  six 
iBche^  square,  until  such  space  is  finished ;  when  an  adjoioing 

-  one -may- be  coiqpaenoed  and  united  with  the  first,  and  soon, 

_  until  the  whole  surface  is  covered.    The  varnish  is  thus  enqlo^d 

between  two  double  folds  of  the  cloth ;  which,  by  absorption, 

becomes  merely  moistened  with  it;  and  the  rubbing  must  be 

continued  until  it  becomes  nearly  dry ;  it  must  then  be  a^in 

halfopened,  aodiie  inside  agaia  w«ileaLmfti.\iffiTaraah.w^irt 
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lA;^tinit'doiibled,.«nd  applied  as  before.  A  tliird  coatm^flt  also 
be  given  in  &e  aame  manner ;  then  one  with  a  little  oil|  which 

htaMhdicSkxni^df  as  before,  with  two  others  without  oil ;  and  thus 
proceeding  until  the  vamish  has  acquired  some  thickneBa,  which 
will  be  after  a  few  repetition^  of  the  series ;  when  a  little  alcohol 
may  be  applied  to  the  inside  of  the  cloth  before  wetting  it  with 
the  yamish,  and  then  it  must  be  veiy  quickly  and  uniformly  rub- 
bed over  every  part  of  the  surface^  which  will  tend  to  make  it 

-trif  en,  and  veiy'  much  conduce  to  its  polish.  The  cloth  must  then 
be:  wetted  a  htde  with  alcohol  and  oil  without  varnish  \  and  the 

'^furfflice  being'  rubbed  over,  with  the  precautions  last  mentioned, 

'  mUtil  it  is  nearly  dry,  the  effect  of  the  operation  will  be  seen ; 

•ttod  if  it  be  fiiund  that  it  is  not  complete,  the  process  must  b^ 
contimied,  with  the  introduction  of  alcohol  in  its  turn,  as  directed, 
imtil  the  aurfiue  becomes  uniformly  smooth,  and  beautifully 

'polished. 

[  «.  It  nuty,  perhaps,  seem  to  some  of  your  readers,  that  the  abovB 
fifoetfiB  IB  tedious,  and  that  it  is  described  with  an  unnecessaiy 
oMref  of  xniimteneBS :.  such  on  trial,  however,  will  not  be  found 
(o  D6  fhe  case ;  especially  when  it  is  compared  with  other  modes 
of  vaiBBshing ;  as  the  efiect  is  produced  without  the  heat  neces- 

.  taly  m<la)fiiigon  spirit  varnish ;  and  the  polish  is  c(Hnplete  with- 
out the  troume  of  laying  on  successive  coats  of  an  oil  varnish 

.pifjki.'flie  bmshf  which  must  be  allowed  time  to  become  dry 

^  betw^^  each,  unti^  it  becomes  sufficiently  thick  to  bear  to  be 

^'Mddced  to  an  even  surface,  with  thepumice  stone  and  water, 

■  'iud,the&  to  be  polished  with  tripoli.  The  varnish  is  also  Gooai- 
^erably  harder  and  more  durable  than  oil  varnish;  apd,  no  dQi)ibt» 

.;  inUHSoihe  into  general  use  amongst  us  when  the  mod^  o(  peiifonn- 

'  insr  the  process  is  better  known. 
>  .in. applying  the  varnish,   it  will  be  convenient  to  hold  the 
.jdc^  between  the  fore-fii^er  and  the  tbumbj  with  the  otlier 

iVfingers'iesting  upon  the  back  of  it;  and  when  it  has  bacpme 

.  Aatecated,.  clogged  up,  or  stiffened  with  the  vwmish,  it  mu^t  be 

.  jdlangeid  for  another. 
'  .;  J^opilDgLthese  directions  will  prove  sufficient  for  tt^attahmKfnt 

t^iiCilus  iifiefiiL  art> 

'jiit  f:.*  '        .      .  1      I  remain.  Gentlemen, 

hiis^  /.■.■.'j\..  .        Your  most  obedient  servBi^ 


f 
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iJB.  dmiraUe,  fmd  its  cdoiur  is  but  a  secondary  coQ#id#nQitidn, 
,:ioiiftciHn|>qsed.of  one  part  of  shell  1#c  and  coght  of  aloofal^l  i».>  to 
^JbelpxEfeacMdr    ■; 

f      _  *  #■    -  » 
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■J^ount  of  Akxojiikr  HcoU,  iahi7  iipent  some  Years  in  (/«  laieaoi 
,,;  ofA,M„. 

"  \n  an&tetotlie  Narrative  of  Robert  Adanis,  p.  140,  a  letter  u 
ioflerted  from  Mr,  Drancker,  of  LiverppoJ,  eiying  some  particulara 
of  the  loss  of  th,e  Montezumft.  We  are  informed  that  uris  vesst^, 
*'  belODgiag  to^Mesars.  Theodore  Koster  aiid  Co.,  and  boused ,1^ 
the  Brazils,  was  wrecked  ou  Nov,  2,  1810,  between  the  C^M^ 
de  Noon  and  Bnjadore,  on  the  coa.9t  of  Bavbajy;  t^^,,tiB 
master  and  crew  were  made  prisoners  by  a  party  of  Ajabs,  fee/' 
Tb?  letter  ooacludea  by  the. following  statement ;  "  It  is  (Jso  sai4 
that  the  crew  have  obtained  their  tibaily,  except  one  hay",  jb 
the  course  of  the  last  spring  this  boy  moat  unespectedfy  &nn4 
Ilia  way  baciv  to  Jiverpool,  after  having  been,  as  it  seems,  S^-b 
period  of  nearly  six  years  detained  as  a  slave  amori^the  AraU| 
and  having  been  conveyed  by  them  some  himdreds  of  Tai^ea,mA 
the  iaterior  of  Africa.  From  the  unaffected  Bimpltcitjr  of  ^ 
Duumer,  and  from  the  little  disposition  which  he  mamfei^'to 
magnify  or  exaggerate  hie  adventures,  there  is  great  reason  ^| 
p^ce  confidence  in  his  najrative.  A  fidl  account  of  it  is  sbpii^^ 
he  published,  for  the  young  man's  bene^t :  in  the  mean  tune^  ^ 
have  been  favoured  by  a  friend  in  Liverpool  with  the  follomag 
outline  of  his  travels,  which  we  hasten  to  lay  before  oiir  rea^^ 
Tlie  names  are  spelled,  as  nearly  as  possible,  according  ^.wj- 
yanflg  man's  pronunciation  of  tliem,  without  any  attesofi^^ 
IBConcile  them  to  the  descripdona  of  geographers  or  of  foiio^ 
Itavellera.  ' "  "'jj 

-;,,."  Alexander  Scott  was  bom  in  Liverpool ;  and  when  ISyeaJn 
old  sailed  from  thenoe  in  the  ship  Montezuma,  Capt.  Kii^ilinrf 
^und  ia  the  Brazils,,  on  Oct.  26,  1810.  On  Nov.  22  the  vtMid 
was  wrecked  on  the  coast  of  Africa,  somewhere  between.  Ca^ 
JKi^oa  and  Cape  Bajadore.  He  fcU  into  the  hands  of^Aoui&t 
ihey  sold  him  to  one  of  a  distant  tribe,  by  whom  he  was  t^^ffl 
ia  a  Bouth  direction  for  15  d^s,  tjavelling  he  supposes  abORt  j^ 
iQiles  a  day,  when  they  came  to  a  number  of  tents  in  the  ^ 
X^lbbta  ;$strict.  Having  remained  there  some  months,  -Hip 
roaster  told  him  that  hie  family,  tind  otheis  of  the  tribe,  vtg^ 
^ijBgalongjoumeyto  HeaelHezh,  that  he  must  go  v^-ijl;b ^ei^ 
^t^d'were.chajige  bis  religion  or  die.  .    ^ 

.  J  /'Thepartffl  El  Gibblafrom  whence  they  set  out  was  a,b7Ut 
,30  jaailesiromthe-sea  coast,  and  the  party  congistcdof  abofit^ 
jamilieB,  with  a  great  nmnber  of  cwnels,  sheep,  and  goatB ;  jfie 
tifQ^of  the  year  about  the  beginning  of  June.  The  direction^ 
9^eb  M^.  went  was  to  the  southward  of  east,  and  :WiU^  uU^ 
deviation  from  a  direct  course  dviring  the  whole  of  the  journey. 
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The  fi«t  four  or  fi*e  days  over  hard  day,  and  very  barren 
^ond ;  for  1 1  days  over  sandy  hillH  and  vaUeyB ;  then  for  two 
months  over  more  "hard  ground,  with  some  hilla,  but  not  hi^ 
on€8,  crossing  some  rumiing  waters  of  brackish  quality,  and 
pasMBg  ft  salt-mine  and  a  brimstone-mine ;  then,  after  going  for 
two  days  through  a  wood,  came  again  to  Band.  Saw  no  town, 
but  met  occasionally  with  other  parties  of  Arabs.  This  sandy 
district  took  about  a  month  to  pass,  and  it  wati  terminated  by 
am  vine,  without  any  previous  distant  view,  at  a  large  sea  or 
lake.  The  day  was  very  clear;  and  mountains  were  diBcemible 
oh  die  opposite  shore,  but  neariy  resembling  clouds.  On  the 
t>mk  of  this  sea  they  came  to  an  assemblage  of  huts  called  EI 
Sharrftg,  belonging  to  the  tribe  of  Oi^aeleet.  Here  all  the 
camels,  goats,  and  sheep,  with  two  persons  of  each  family,  were 
left.  The  remainder  of  the  party  were  taken  across  the  sea  in  a 
hWe  boat  built  of  a  hard  red  wood,  and  without  any  iron  in  its 
coKwtrurtion,  rowed  by  six  blacks  who  were  slaves,  setting  out 
at  «un-»i9e,  going  the  wb<Je  of  the  day ;  a  htUe  before  sun-set 
Ae  anchor,  a  large  stone,  was  let  down,  and  the  boat  remained 
statiomry  until  sun-rise  next  morning,  when  they  again  set  off, 
and '  proceeded  till  sun-set  on  the  second  day,  when  they  an- 
dioreda*  before.  Soon  after  day-break  on  the  third  day  wentoQ 
again,  and  about  two  o'clock  in  the  afternoon  arrived  at  the 
snore;  havmg  gone  slraiglit  across,  making  for  the  nvOontaiQe,  at 
die  foot  of  which  they  landed,  in  a  district  called  El  H^sh.  The 
wWer«f  this  sea  was  smooth,  had  a  de^  of  weed  upon  its  sur- 
ftM,  was  clear  under  the  weed,  perfectly  fresh,  and  had  ho 
iippe&Vance  whatever  of  a  current.  Scott  did  not  particulariy 
lo^'fijr  a  termination  of  this  lake  at  the  higher  Or  low«  end  as 
he^FOBsed,  but  is  perfectly  satis6ed  he  did  not  see  Either  end  of 
it.  Its  length  is  from  N.E.  to  S.W.,  and  the  boatmen  called  it 
fhe  Bahar  hi  Tee-eb.  They  also  told  him  that  to  the  sonthwaid 
therfe  was  a  lai^e  salt  sea,  wliich  tliey  called  the  Baha?  El  Ka- 
bee-(T,  to  which  there  was  no  end,  and  (hat  the  one  they  Were 
rmtyci  tun  into  it,  where  there  were  many  Saffina  el  Ka-beft^er,  or 
Iflir^  ships,  and  a  harbour  califd  Bambarry.  On  the  eastern 
S^ore  of  the  Bahar  Tce-eb,  Where  the  party  landed,  was  a 
tipirftier  of  huts,  built  of  wood,  and  covered  with  rushes.  The 
tokme'  of  the  country  was  El  H^zh ;  of  the  particular  plnce,  El 
Tttrsce  Mahomet;  and  of  the  tribe  inhabiting  it.  El  Tarsee 
ayHfeli.  Here  were  many  pilgrime,  accompanied  by  some 
rf'whbm  the  party  with  whom  Scott  was  aet  out  at  snn- 
riae  the  morning  after  their  aiTiVul  to  go  into  the  countiy, 
^^[lAig  Scott  with  them,  saying,  they  were  going  to  Hek  el 
ifeWi  to  Seedna  Mahomet,  Where  Scott  must  c&um  hfts  religioft', 
<i-'ifTie  did  not  Mahomet  would  rise  up  and  kill  him.  Thej 
jM^e^ed  through  a  crooked  mountain  route  till  about  liifee 
Wteaiiin'aboutft  soiith  direction,  when  they  arrived  at  a  vaHty, 
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ia  which  stood  a  building  abont  the  size  and  shape  of  acCdnmon 
barn,  the  ends  being  placed  to  the  north  and  south :  at  the  BOuth 
end  was  a  door :  but  Uiere  were  not  any  windows  iii  the  building, 

nor  any  chimney.    Th-  r-Hce  Scott  was  told  waa  the  gray*  of  , 
Seedna  Mahomet,  nic-^'M'.v.r  ot  a  great  man  connected -with'flr 
related  to  Mahomer       '>  ■^c  name' amongst  the  Arabs-is -JJiubo- 
ell.     Here  the  par!  ■    -^.  l-i^se'j  a  sf^jne  ueaJ'  the  doot,'ftnd 

told  Scott  he  nm  .■,  oi    be  killed. 

Ha,  however,  s'  -..  iin  uiged,  but 

-  was  not  taken  •  .^n  Tiie  party  frequent^ 
visited  it  liu'"  ^..ii,\vliich  was  about  a  moUtSt 
wlien  they  ' .  ;  ■  ...  ^ui;  ^a.M  boat  which  toot  them  there;  fiat 
had  also  Iiuiiog  their  stay  carried  many  other  parties  for  theptt^ 
pose  of  v-isiting  the  grave.  On  their  return  there  was  Uoft 
wind :  a  mast  was  therefore  constructed  of  two  oarS  placed 
across  each  other,  and  a  blanket  was  used  for  a  sail ;  bo  ikat, 
leaving  the  shore  about  the  middle  of  the  day,  and  sailii^'41  I 
night,  they  arrived  at  El  Sharrag  about  sis  o'clock,  the  nWH 
morning.  The  whole  party  then  set  out  on  their  return,  travCiM 

,  the  sandy  district  for  about  a  month ;  then  came  to  the  weed, 
where  they  had  a  conflict  with  some  black  people,  called  BifM- 
barras,  who  were  (juite  naked,  tattooed,  and  armed  with  bWs 
and  arrows.  Leaving  the  wood,  they  travelled  for  about  a  iaQh;di 

-  and  a  half  over  hardground;  came  to  a  valley  where  there>raasflfiie 
vegetation ;  stayed  there  about  six  moons ;  then  went  threff.mvs' 
journey  to  another  place,  where  they  remained  two  of '  tme 
months ;  then  set  off  again  for  E!  Gibbia,  and  for  a  week  or  Iwo 
went  over  hard  ground ;  then  came  to  sandy  valleys,  whie^  tpak 
them  a  little  more  than  a  week  to  ci-oss ;  and  in  aboutii'**^ 
more  they  niTived  at  El  Gibbla.  They  avoided  going  too'f^io  i 
the  northward,  being  afraid  of  the  Moors.  He  was'dftrfftjii  | 
with  the  tribe  wandiTing  about  until  the  end  of  July,  or-be^- 
ning  of  Auguet,  1816,  when  he  escaped  and  got  to  the' ^i^b- 
bourhood  of  Wadnoon,  from  whence  he  communicaled  "wiw  Mr. 
Wiltshire,  the  British  Conevd  at  Mogadore  who  sent  fep'  hftfli 
he  arrived  at  that  place  on  Ang.  31,  left  it  Nov.  11,  and  gdt 

■  t'6London  Dec.  9,  1816."  '    ' 

';'"  Upon  the  narrative,  ive  may  remark  that  the  number  Of  flt^s 
"'ffhicn  Scott  and  his  party  occupied  in  their  journey,  waiS'rilCTe 
than  100,  which  at  me  rate  of  only  10  miles  a  day  wo^tdttrtSe 
-adistance  of  1000  miles.  In  rowing  across  the  lalce,  they  Sfrtiiit  I 
about  30  hours,  which  at  the  rate  of  four  miles  per  hoii/'idfatid  i 
give  a  breadth  of  120  miles.  It  may  be  c-onjected  that'tH^  rotfte 
wbith  they  took  was  somewhat  to  the  nordiward  ofthe'Nigft-, 
and  probably  to  the  N.W.  of  the  supposed  situation  of'Tbio- 
.  buctoo. 


notnn'os  eT'-  -'<-•■'  -.  ...-     ..■■■■  i .    i;  -.-..<■.,._!  ,  -^^..^  .i.^.r.  .... 

AluossAl  •  =  .  ■  ■;.-  .  .    ■    -  -  ■ 

.gaib^iud  &'!.■  ',■■    -  'AbtICLK  XI..  ■■'_■<' 

JI^lKn&.on  Mr.  DamflS*  Tlteory  remectine  the  Sp€C^  Gra-. 
vftv  of  Crystah.  In  a  Letter  to  tue  E£tor  of. the  AmuU' 
pfPhaoBopliy.     By  Pat.  Addle,  Ebcj. 

■.;,'-■  Slit, 

yf^XAni  ODeofthQse  whohave  always  derire<i  considerable  plea- 
me, from. philosophical  ioquirieBj  but  living  in  a  very  retired' 
wbiation,  and.  havine  little  conuDuiiicatioii  with  philosophers,  I. 
^ye.  no  means  of  oecoming  acquainted  with  uie  progreu  of 
scientific  discovery  except  through  the  medium  of  the  pi^lic 
jofimaU.  InNumbei  Vll.  ofthe  Journal  of  the  Royal  lostitutioq^ 
p))))h^ed  in  October  lost,  I  have  been  surprised  and  deligl^ted 
with  a  very  extraordinary,  a  very  ingenious,  and,  as  &r  as  I  wiov^ 
«.yery  novel  theory  of  Mr.  Dauieu  on  the  specific  gravi^  of 
ffyataU>  iThe  character  of  this  ioumal,  published  under  d)e 
:B,of  8o  learned  a  body,  and  conducted  by  Professors  u 
.it,&r  their  caution  as  for  their  talents,  is  a  sufficient  guar 
a^thatJUOthing  trivial  or  absurd  will  ever  be  found  in  its 
pagfls^  fvd'l  entered  upon  the  examination  of  the  theory  with 
^s.^soofidiMice  that  such  authority  must  naturally  inspire . 
^  7  .^(^  iinoiHtioQ  of  cfystala  from  spherical  atoms,  as  detailed,  bj 
'PiliWi^laston  in  the  Phil.  Trans,  had  previously  attracted  my 
J^t^ltipa;.and  though  I  have  lived  long  cnougn  to  know  ^\ai 
^  anKTldsioo  of  a  frog's  leg  led  to  the  decompoGition  of  the 
AlkalfM*  I  was  not  prepared  to  expect,  that  the  theoiy  of  .0r. 
.fi(|)lluton  (pretfy.ftnd  amusing  I  admit)  ehould  hnve  been  but  a 
.wk  in.the  great  chain  of  discovery,  and  fihoukl  have  fun}ish^d 
.iplr.DuiieU  with  the  foundation  of  a  doctrine  that  bids  fair  to 
fnattun  most  of  the  received  opinions  in  natural  philosophy. 
'■l/i'nie;  tkeoiy  of  Mj:.  Caniell  possesses  the  characteristic  .of  all 
-gESfit  disMveries— linuilicity,  and  cannot  be  more  conciaely.pr 
■Bove. beautifully  stated  than  in  his  own  words.  Af^er  ri^ferriug 
tb  figures  representing  a  tetrahedral  and  octohedral  pile  of  bcJU, 
}Klth***°tp9*^  of  triangular  faces,  the  baseij  of  which  are  poh- 
lltifitf^.  of  four  particles,  he  says,  "The  tetialicdron  is  cp^- 
lh-TT.^T^'^r  "  of^these  einiilar  and  equal  plancii,  and  the  octohe- 
.'^[(ip'/byr eight,-  w  that  the  whole  superficies  of.tlie  jattt^r  u 
;iD[|i|ptiy.dovwe,Atfof  the  former.  Kow  it  id  obvious  thatsoli^ 
.^.^OfWtfVAt^ nuist  differ  in,  their  ^ecijic  gsavities,  uoless  the 
MiiT^e):  I  Pf ■  cl^^Q^ry  particles  in  the  octohedriju  be  exactly 
Jbfi^  th««unib«r,)Q  the  tetrahedc9aj  that  i>s  to  say,  unless 
nte  number  of  atoms  in  a  given  space  beeciual  in  both  arrange- 
menta.  But  it  will  be  found  that  the  tetrahedon  is  coiiiposed  of 
30  8ph^«8,  aivl  the  octohedron  of  44,  the  latter  containuy 
thab'doublct  Uie  Dumber  of  particles  under  a  double  suiEiwi 
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•pecific  eraTity  of  the  latter  solid  must,  therefore,  be  greater  Aalfl 
tnat  of  the  former."  -"« 

Here  is  a  mathematical  demoMtration  that  requires  only  tti^ 
Q.  E.  D.  to  give  it  the  air  and  stile  of  the  early  geometriMaiMJjl 
it  ia  loffical,  and,  1  will  venture  to  say,  mianawerabie.  Adc^tiiA 
tf»e6l<f  formula,  it  may  be  stated  thus  :  the  specific  gravitie*  ^ 
bodies  vary  directly  as  the  -weights,  and  inversely  as  the  eorfa^A* 
There  are  many  familiar  facta  {not  the  less  striking  on  IheJl? 
account)  that  illustrate  and  confirm  this  principle.  Gold  in  itf6 
solid  form  is  one  of  the  heaviest  metals  j  let  it  be  beateif' 


into  gold  !^af,  i.  e.  increase  its  snrface,  and  it  will  swim  vMa 
mater;  nay,  upon  ether.  A  dry  sponge  (which,  including aft4V 
pores,  possesses,  perhaps,  the  greatest  quantity  of  enriaoe  of  4N^ ' 
known  body  of  the  same  size)  will  swim  upon  our  lightest  flindnr 
Saturate  it  with  water ;  i.  e.  destroy  as  it  were  the  surface  of  iff 
pores,  and  it  immediately  sinks.  Mr.  Danietl,  however,  batf 
adopted  a  more  scientific  mode  of  bringing  his  theory  to  tiiiii' 
ordeal  of  experiment.  He  says,  a  mass  of  fluor  spar  will  dn>ld^ 
either  into  octohedrons  or  into  tetrahedrons:  "  the  qneBtiffltf 
therefore,  seems  to  resolve  itself  into  this  :  Is  the  specific  gmVitp 
of  a  mass  of  fluor,  split  into  the  form  of  an  octohedroB,  gretaf 
than  the  specific  gravity  of  the  same  mass  split  into  tile  lOnv  W 
a  tetrahedron  ?  "  To  determine  this,  he  proceeded  to  tty  ib^ 
experiment  "  with  all  the  care  and  attention  which  the  delicaof 
of  the  investigation  required ;  "  and  the  specific  gravity  €^  the" 
octohedron  he  found  to  be  3-037,  white  that  of  the  tetnhetbtai 
was  2-909 : — he  adds,  "  the  result  of  this  experiment,  thertfuv^ 
was  perfectly  satisfactory."  Most  assuredly  it  was,  bot  pertveW 
Unnecessary,  at  least  for  my  convinction ;  for  when  once  I  Iww 
satisfied  myself  of  the  truth  of  an  hypothesis  by  mathemaffeill^ 
dembttBtration,  I  never  suffer  my  confidence  to  be  shekdif-bj^ 

ftictH.  -.'-'i 

There  are  many  men  who  would  cavil  at  this  result,  and  obser* 
that,  according  to  the  theory,  the  specific  gravity  of  the  tet^- 
hedron  ought  to  have  been  2-760,  for  V  =  2U  ::  3-037  :  2'70©J'i»' 
An  error  of  two  units  in  the  first  place  of  decimals  muat  nt^^ 
be  allowed  to  overturn  a  theory  founded  upon  a  priori  matheciW 
^al  dedoction.  And  after  all,  notwithstanding  his  precautHni^ 
Ae  difference  may  have  arisen  from  inaccurate  inanipulclti<MI:' 
I,  therefore,  determined  (for  proselytes  are  generally  enthugiaats);? 
Ity^  flxperiments  more  decisive,  and  conducted,  if  possible,  wjifc' 
BtiU  greater  delicacy  than  those  of  Mr.  Danietl,  to  plac*MP 
tirtory  (if  he  will  allow  me  the  use  of  the  plural  possesviv^ 
beyond  the  reach  of  controversy.  Unfortunately,  Sir,  not  beiM^ 
a  mineFalogist,  I  bad  no  fluor  spar  to  recur  to,  excepting,  itadbeoy 
two  vases,  and  an  obelisk  of  Blue  John,  which  graced'  aardtwit^ 
ing-toom  chimney-piece  ;  and,  independently  (^  the  difficult  of 
detaching  from  them  ei^er  an  octonedral  or  a  tetrahedra^^poiS- 
tioHf  it  would  have  been  unfeeling  to  propose  such  a  sacrifice  to . 
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OgFi'Trif^i:!*'^)  gopdepulj  has«B  entbtniaun  in  tfaeaematten. 
It  occurred  to  me,  however,  that  if  true  of  fluor  spar,  it  mast  bA 
e^^oalhf  BO  of  every  body  iu  nature,  fioid  as  well  as  solid.  If 
fitwL  (he  eame  mass  of  fiuor  Epaj-  I  obtain  a.  different  specific 
gnnity  according  as  I  detacb  an  octohedral  or  tetrahedral 
CfVatu,  it  follows,  that  by  confining  tlie  same  fluid  in  a  vessel 
ofanoctohedralora  tetrahedral  form,  I  shnll  so  alter  thti  i>ui-fiicea 
of  tbe  mass  c^  fluid  compared  with  the  nuodter  of  elementaiy 
:^nifi,  that  its  sfiecific  gravity  must  vary  with  every  modificatioa 
ia  tlie  form  of  the  vessel  which  contains  it. 

By  the  help  of  a  rough  niodf^l,  an  intelligent  ttnmai>  in  tha 
nei^bouring  market-town,  conntrticted  t(«  me  an  octohedntl 
and  a  tetmbedral  vessel,  consisting  of  equal  triangular  fac«B,  one 
of  which  was  left  open  fur  the  purpose  of  pounng  in  the  fluid. 
The  octobedron  held  two  gallon^  for  it  would  have  been  absurd 
to  risk  tbe  ettccess  of  the  experiment  by  conducting  it  on  a  siuali 
scale;  and,  to  say  the  truth,  I  ablior  (what  it  has  bees  the 
fo^hion  of  late  lo  ctdl)  miocecopic  chemistry,  tiesideti,  tbs 
beer  cftB  in  my  Bevvant*'  hall  held  exactly  two  gallons,  and  to 
tbfl  eye  wbs  cyliui^rioal.  A  large  china  punch-bowl,  in  which 
all  n^  chUdren  Itwl  been  christened,  thoogh  not  pertectly  fc 
liejiUHpli«Te,  was  so  near  an  approximation  that  1  had  no  appre- 
hension tii  error  on  that  Mcore,  and  a  large  kitchen  fcinnel  fur- 
niiihetj  (He  with  a,  cone,  Tiie  octohedron  was  laid  upon  one  of 
ite  triaiigular  taees,  with  the  open  side  uppwrmoet,  and  the  letro- 
hedrwi  was  suppcated  upon  its  af^x  ia  a  large  mass  of  clay,  so 
tliat  the  plane  of  the  open  side  should  be  perfectly  homontal. 
T)^)fl'|nrf<i&i-ed,  I  hod  the  vessels  carefidly  filled  niUi  water,  eli 
tQkMJirmiiiJie  Mine  ffiif/iji,  tmd  succeesively  plunged  a  bea.iftiful 
t|]r^lQjl^et«r -uf  TJithi^Ison't^  into  the  octohedion,  tetrahedroa, 
fiuiniel, ' beer<uan,  and  pnneii-bowl.  Now,  Sir,  I  leave  you  to 
judge  of  my  mortification  on  finding  the  instrument  indicate 
(({^[iliealLy  the  same  specific  gravity  in  al). 

-I-varied  the  experiments  t^  using  distilled,  instead  of  pun^ 
water;  ltri«tAtkina'a  and  Syfeea's hydrometer,  and  theareomerter 
of  ^amne,  repeatedly,  and  always  with  the  same  result.  After 
recovering  from- the  temporary  shook  thia  disappointment. occa- 
sioned) I  aooit,  >ipMi  reflectionj  discovered  that  the  piessm^  of 
tltejluida  upon  the  sides  of  the  veasek  being  exactly  equnalent 
t9 Jfe€;pre8eure  o4"  the  sides  upon  the'  fluid,  I  had  no  chwice  of 
uq^rt^ing  the  differeitce  of  their  specific  gravities,  unless  tliey 
eottl^  fee  fi-eely  retained  in  their  forms  by  their  own  specific 
vUns^nm,  and  any  attempt  to  obtain  them  in  this  state  beiog 
hopvl^a?,  1  ttbandoned  tJwsse  experimwita  as  anomalies  that 
WMiid  i>?  explained  wlieu  1  had  time  to  calculate  thenecefl»aiy 
diarbiKieifbr  pressure. 

"^-Hi»-ki&«:att(t  this,  en  my  return  one  mioonlight  night  &<»» 
^ftispgrfljft.n.'oftighbobt  Bfter  i  had  faeeu  thinking  of  .a  joo4«  of 
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duGov«iiiig  the  longitude,  an  experimtii&tum  cnicis  came  *tt<Ml' 

my  mind.  '  * 

I  procured  two  cubes  of  lead  procisely  equal  itineiglU.  aivn 
the  same  Gpeciiic  gravity  ;  every  angle  waa  detemuDeilbjr^dia 
reflecliog  goniometer  to  be  90'  witlun  tesB  than  a  secood^luil 
having  jSaced  them  on  my  table,  I  divided  them  both  into  f«A 
equal  partij,  the  one,  by  a  vertical  section  through  the  diagoni^ 
the  other,  by  a  vertical  section  parallel  lo  one  of  the  sides.  Tlii 
former  cube  wa£  thus  converted  into  two  triangular  priEmu,  tfil 
latter  into  two  quadrangular  prisms.  '  '^  ~ 

Now,  ivithout  going  into  the  minutiae  of  calculation,  it  is  'erf- 
dent  that  the  diagonal  of  a  square  being  to  its  side  as  the  -y  !£:^ 
I  obtained  a  much  larger  proportion  of  new  surface  by  the  d^u^ 
nal.  than  by  tlie  pai'allel  diviuion ;  for  the  original  surface  ot^ 
cubes  being  in  no  wise  altered,  you  will  easily  see  tliat  the  uii^i^ 
of  the  triangular  prism  is  to  that  of  tlie  quadrangular  ::  4'4I4 : 4. 
Here  it  is  obvious,  said  I,  repeating  the  words  of  Mr.  Dan^ 
(which  1  have  by  heart)  that  solids,  so  constructed,  must  dtSir  ifl 
their  specific  gravities,  unless  the  number  of  particles  in  the  fOft 
exceed  the  number  of  particles  in  the  other,  m  the  satne  propor- 
tion that  the  surfttce  of  the  former  exceeds  that  of  the  latter. 

I  confess  to  you.  Sir,  that  I  proceeded  to  ascertain  th«wei^lto 
of  these  demi-cubes  with  some  palpitation  of  heart,  fearioe  uut 
their  aew  surlaces  might  have  some  influence  on  their  wei^tw 
air,  which  would  have  exceedingly  disconcerted  my  exf»ennait> 
Uickity,  however,  this  was  spared  me ;  they  were  alt  precise^  of 
the  same  weight. 

"  I  then  proceeded  to  take  their  respective  specific  gravities'' 
"  making  use  of  every  precaution  to  avoid  any  source  of  enpor," 
when,  to  my  utter  BstiHUBhiuent  and  surprise,  there  was  not  the 
slightest  difference  whatever,  My  scales  had  been  made  by  tlw 
late  Mr.  Coventr>-,  with  conical  beams,  ruby  points,  and  i^ate 
planes,  and  turned  easily  with  the  ^^^ij^Trir^h  of  the  weight ;  ye^ 
after  innumerable  trials,  I  have  never  been  able  tp  detect  a  varia- 
tion as  fiar  as  the  10th  decimal  figure,  beyond  which  1  bav^-npt 
thought  it  necesisary  to  proceed. 

My  faith  is  not  staggered  by  this  untoward  result ;  but  I  ac- 
knowledge myself  puzzled,  and  fly  to  you  for  laformatioo.  I 
humbly  request  that  either  you,  Mr.  Editor,  or  some  of  your 
readers,  or  Mr.  Daniell,  if  this  should  meet  his  eye,  will  give 
me  some  explanation  of  these  provoking  facta. 
.  As  this  is  a  question  of  surface,  can  an  incipient  oxidation  9t 
the  surfaces  have  given  rise  to  the  error  ]  If  so,  the  experiuWHl 
night  be  made  in  a  more  refined  manner  with  platina  cube*.  1 
have  turned  to  the  boifks  on  the  subject;  but  neither  Gahleo,  bCc 
Boyle,  nor  Hooke,  nor  Newton,  nor  Cotes,  nor  Huygeua,  mot 
■the  Bemouillig,  nor  any  writer,  anaent  or  aodeni,  toat  I  hue 
'consulted,  evtr   once  mentions  the  word  mafttct  in  I  * 
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^vitif^B,    they  conataiifJy  make  ose  oF'tfEc  term 

Be  of  Itfe,  it  vn]\  never  answer  to  enter  intB  nice 
T  diatioctions  bctneen  bulk  ctnd  surface.  To  all 
Sfjjnvpoacs  they  are  the  same,  if  the  bulk  increaiM, 
''eincreaaea,  and,  e  eouver^o,  if  the  surface  increaaea, 
te  bulk.  Nor  caB  I  for  the  soul  of  me  ever  under- 
wbat  tliese  el<Ier  matlieniaticians  tuean,  by  solids  of 
wt  bnlk  under  leaat  superficies.  Tliese'are  aubtlltiea  with 
«il^c3^  1  will  uot  bewilder  my  braia.  It  is  quite  clear,  tliat  if  in 
their  deductions  iJiey  have  oiuitted  so  essential  a  consideration 
(IS  surface,  the  doctrines  of  refraction,  gravitation,  and  all  stib- 
jscti  connected  with  density,  must  undergo  a  complete  revision. 
U  h^B  always  been  a  maxim  with  me  never  to  Buffer  authority, 
in  matters  of  philosophy,  to  weigh  a  feather  in  the  scale  agaitut 
my  own  opinion,  though  I  acknowledge  it  to  be  a  feather  in  one's 
cap  wben  ranged  as  au  auxiliaiy. 

it  is  a  very  curious  fact,  and  proves  upon  what  a  frail  fonnda- 
tion  ihc  bubole  reputation  rests,  that  Archimedes,  when  he  dis^ 
covered  tJie  imposition  in  Kin?  Hiero's  crown,  seems  to  bnve 
b«eD  botaJly  ignorant  of  Mr.  Diuiietl's  principle,  that  specific 
gravity  'dependa  upon  surface  ;  and  yet,  by  an  accidental  coin- 
A'idence,  as  lucky  for  him  as  it  was  stian^,  he  baa  actually 
blundered  himself  into  immortality.  Rut,  i^ir,  I  have  done;  I 
bare  stated  to  you  my  didiculties  freely  and  candidly,  and  any 
Rotu^e  yon  may  please  to  take  of  my  request,  will  confer  aa  obli- 
galioD  on  your  obliged,  and  obedient  humble  servant, 
/«.  IB,  IB18.  Pathick  Addle. 


Article  XIL 

Somte  Remarks  upon  Mr.  Danieli's  Experimmti  on  the  Specific 
Gravitt/  of  Crystals,     By  i.  L. 

.      f  .        (To  the  Editors  of  the  Annals  of  Philosophy.) 

B  Journal  of  Science  and  the  Arts,*  two  elaborate  essays 
dy  appeared  by  Mr.  Daniell,  on  the  spherical  form  of 
cles,  of  crystals,  in  which,  after  employing  many  learned 
t#'jn  favour  of  his  opinion,  be  concludes  by  relating  a 
,  qjipefiBients  that  he  performed  on  the  subject,  wfaicli, 
fives,  are  of  such  ft  nature  as  absolutely  to  decide  the 
,_ij;  The  results  of  the  experiments  beine  all  completely 
tahle  t(0  Mr.  DanieH's  doctrine,  ittconeiaers  hinwelf  as 
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'hw^g  hwi  the  igood'ibrtime'  to  'Inducer,  to*  ^.:ce3A8Jaktifi\i9mAd0 
^estabbsh  as  an  undoubted  matter  of  fact,  whai  had  bmr^hMft 
•adTanced  obIy  as  a.  plausible  hypothesis.  W^h:.T(^wp^BA  ^4i^ 
itrath  of  the  njpothesis,  I  was  verf  much  idisf)08ed  i»  ^amuiiti 
cwith  Mr.  Daniell)  even  before  I  read  his  expenmiBnt&<;  jalid;wi|k 
respect  to  the  experiments  themselyes,  I  consider  tfas^^i^uihair 
consequences  as,  perhaps,  even  of  mo^e  importance  tiiii^it. the 
ingenious  author  is  disposed  to  attach  to  them.  If  yom  M!il^ 
iherefore,  allow  me  to  trespass  so  far  on  your  pages,  I  shaft  fint 
jabstract  an  account  of  the  experiments,  from  Mr/DanieU'&  P^P^ 
.and  then  offer  some  brief  remarks  upon  them.  •  •.; ;  : 

It  is  well  known  that  there  are  certain  crystals  which,  by <  dis- 
section, are  divisible  either  into  the  tetrahedral  or  octohodial 
form ;  both  these  figures  are  bounded  by  triangular,  iaeeft,  ihe 
tetrahedron,  being  contained  by  four^  and  the  octohedron  by 
.eight.  Now  if  we  assume  the  bases  of  these  triangles  to  be  com^ 
posed  of  the  same  number  of  particles,  as  the  one  solid  is 
tounded  by  four,  and  the  other  by  eight  of  these  triangles,  the 
author  concludes  ^Hhat  the  whole  superficies  of 'the  latter  is 
exactly  double  that  of  the  former."  He  then  goes  on  to  -isMey 
*^  that  sohds  so  constructed  must  differ  in  their  specific  gsaviticSf 
unless  the  number  of  elementary  particles  in  the  ocUmedBOft  be 
exacdy  double  the  number  in  the  tetrahedron ;  that  via .  to  siiff, 
.unless  the  number  of  atoms  in  a  given  space  be  equal  in  bofli 
arrangements."  It  is,  however,  easily  perceived,  thatif  we>pSi 
•up  a  set  of  balls  into  the  forms  of  a  tetrahedron  and  an  .oot€m^ 
dron,  the  number  of  balls  on  the  former  will  not  be  haJf  that  in 
th/}  latter.;  if,  for  example,  we  assume  four  balls  as  conaposing 
the  base  of  each  triangle,  the  tetrahedron  will  contain  only.  20, 
and  the  octohedron  44 ;  the  latter,  therefore,^  contains  "  more 
than  double  the  number  of  particles  under  a  double  surface." 
The  conclusion  which  Mr.  Daniell  draws  from  this  fact,  and  in 
short  that  which  forms  the  basis  of  his  experiments,  is,  that 
"  the  specific  gravity  of  the  latter  solid  (the  octohedron),  must 
be  greater  than  the  specific  gravity  of  the  former  (the  tetrahef- 
:dron)."  Now,  in  fluor  spar,  we  have  a  method  by  which.^the 
hypothesis  can  be  at  once  put  to  the  decisive  testof  experimenlfc; 
for  as  we  can  at  pleasure  reduce  this  body  to  the  form  either  of 
a  tetrahedron  or  an  octohedron,  we  have  it  in  our  power  to  form 
;two  crystals,  which  should  differ  in  their  specific  gravity:  in  the 
same  proportion  as  they  difier  in  the  number  of  their  component 
particles.  The  author  states  the  question  i^rith  perfect  conpeci- 
.ness.  "  Is  the  specific  gravity  of  a  mass  of  fluor,  split  into^tbe 
form  of  an  octohedron,  greater  than  the  specific  gravity  of  ihe 
same  mass,  split  into  the  form  of  a  tetrahedron  T'  Oivgen^ 
ralizing  the*  (][uestion,  as  I  apprehend  we  may  do,  in  .Blrict 
conformity  with  the  author's  principle,  does.. the  ahe^.of  <a^i>edf 
ai&ct  its  specific  gravity?  Singular,  and  indeed  startling  astlsuon 
au  assertion  may.  at  first. view  a^^pegr,*  we.find4hat  this%  staled 
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<lblbtt^?J€Mafi^*and  thatf'not  a»  the  deducticmfrom  tuof^  QonpU^ 
)|$KlfidtridBai  iiS'te$BOmngy  or  any  loose  analogy,  but  a«  the  dixoot 
%iidiidt  of tQxpenmait.  -As  this  may  be  regarded  as  the  expeii- 
%iatstitiiaii  fcrucky  upon  which  the  whole  argument  hinges,  I  uxink 
it  ^willibe  jproper  to  quote  it  at  full  len^h,  in  order  that  I  may  not, 
WiiatwitM*«mHy,  be  guilty  of  any  omission  or  misrepresentation. 
^^  J  Bfttedted/'  says  Mr.DaniisU,  '^  a  mass  of  green  fluor  spar,  trans* 
.{itfeBt,  >and  perrectly.  free  from  the  adhesion  of  any  foreign  ingre- 
Idieuli  'From  this  I  extracted,  by  mechanical  division,  the 
lollowiiig  aohds;  a  tetrahedron,  a  rhomboid,  an  octohedron,  and 
a  cuneiform  or  lengthened  octohedron.  I  then  proceeded  to  take 
their  respective  specific  gravities  with  a  very  dehcate.balance, 
•maikiBg  use  of  every  precaution  to  avoid  any  source  of  error, 
l^ej  were  as  fdlows : 

r.  Cuneiform  octohedron 3' 100 

.   .  .        .    Octohedrcm 3037  , 

Tetrahedron   2-909 

•'    -        -Rhomboid *.  2-904 

■  *  ■     • 

^<  IThe  result  of  this  experiment  was,  therefore,  peifectly  satis^ 
&ctery^  the  specific  gravity  of.  the  octohedral  arrangements 
^leacoeeiiavigithat  of  the  tetrahedral  in  a  very  sensible  degree." 
'  A«eooiid»experiment,  or  rather  series  of  experiments,  which 
Mr.  'DaaieU  performed,  was  conceived  ^^  to.  copfirm  this  conclu- 
4UOO  in  4  still  more  unexceptionable  manner."  He  took  a  cube 
«i£;coioiirIeB8  iinor  spar,  then  cut  off  four  of  its  comers,  and 
ailevwards  formed  it  into  a  re^ar  octohedron ;  he  ascertained 
ita^raedfic  gravity  in  each  of  mese  states,  and  also  that  of  three 
of.  thejudid  angles  that  were  cut  off;  the  results  of  these  six  expe- 
tOkie&ttl  are  arranged  by  the  author  in  a  tabular  form,  as  foUo?i¥8 : 

i  Specific  gravity  of  the  cube ^ . . .  3*180 

4  comers  cut  . .  3*242 

1^ ,  octohedron  •  • . .  3*261 

1st  comer.  ....  3*115 

2d  ditto. 3*111 

3d  ditto 3*125 

Upon  this  experiment  the  author  remarks :  ^'  Here  we  have 
theY^ry  same  solid  of  perfectly  homogeneous  composition,  varyr- 
inff  iit  its  different  parts  in  specific  gravity  according  to  the  cal- 
omitionB  of  theory,  while  nothing  could  be  more  unejicpected 
thmi  the  fact  itself  till  the  calculations  pointed  it  out  as  a  test 
whereby  the  hypothesis  must  stand  or  fall."  Mr.  Daniell  con-  . 
etudes  by  remarking,  that  '^numerous  other  experiments  all 
agreed  in  the  result,  that  fluor  spar  increases  in  specific  gravity 
aocording  as,  in  its  division,  we  approach  to  the  perfect  octohe-* 
•dral^aixangement,  and  recede  from  the  tetrahedraJL" 
'r-:  tta¥ing  thus  given  you  a  full  account  of  Mr.  Daniell's.experi- 
mesttAf  sLnd<xf  the  deductions  which  he  forms  from  them,  I  shall  reiy 
bnie%  state  the  remarks  which  have  occurred  to  me  oui^  ^^ 
jeeti-  <in. the  first  place^  it  must  be  admitted  th&t  M  11 
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ftme*^  in  tli«  mofit  gatisfaotory  raEuiHer^  by  the  «1«t^t  f)rao«M 
tif  counting  the  balls  in  the  two  piles,  that  diiTerpnl  q Hantitie»  of 
matter  may  be  contained  wnder  the  mn\e  siiperficieB  ;  but  tha 
«oi)elKBion  which  he  draws  from  it,  that  the  Kpirijic  gravitiei  ntitf 
M«fe^»  d^er,  «o  far  from  fo&oivjng  a!^  a  necpssary  co»Be(|asBC«( 
is tn  direct  «ontre(li«tion  to  every  authority  that  we  posMM  «4 
^  Hubject.  It  had  always  been  asauined  aa  a  fun^MDMtttA 
piineipifi,  that  specific  gravity  has  no  conneKion  with  the  extd&f 
oal  form  of  a  body  ;  but  tliat  it  entirdy  refers  to  the  weight«C 
the  subfttanee  in  question,  compared  with  that  of  a  body  <rf  ** 
equal  birik,  assumed  as  a  Btsndardof  oonipari»wn.  Thefollow»g 
ii(  the  definition  which  is  giren  of  it  by  the  celebrated  Cot«| 
«  Bodiee  are  said  to  be  speoifieally,  or  in  specie,  heATier^l 
fightCF  one  than  another ;  when,  being  equid  as  to  raagmbjuU^ 
the  weight  6f  One  does  exceed  or  ffdl  snort  of  the  weight  of  tlia 
other."*  Tliis  principle,  which,  as  far  as  I  know,  has  been 
imiTeFeally  acquiesced  m  by  all  raathemftticians  and  philosophers j 
ibust,  however,  in  conseqiietice  of  the  cmioua  discovery  Of  Mr, 
DaHiett,  be  abandoned. 

-A  second  very  remarkable  fact,  which  we  learn  from  th«M 
«iipwJm«nt8,  a  fact  equally  at  variance  with  the  generally  receiv^i 
^nions,  i«,  tfiat  the  diferertt  ptrris  nf  komogeneom  wb^tattcet 
may  posseu  dtffimfit  Bpecijic  gra-uities.  This  newly  eatsl^ahMl 
principle  must  necessarily  introrfuce  a  new  method  of  ex^MM 
menting  on  this  Bubject,  and  will,  indeed,  render  our  (ona^ 
eJt^rimeotfi  of  tittle  valu?.  Provided  the  substance  iip<»  wtljcJi 
4««  operated  was  homogeneouH,  aad  liee  from  impuritiee,  it  w^ 
■ever  suspected  that  its  Bpeclfic  grn.vity  could  be  iaflnenoadJ^ 
iteH4at4ve  situation  in  the  mass  firoHi  which  it  waederived^  -i^ 
we  now  find  that  this  is  the  case,  from  this  "  very  unexpec4#^S 
result  of  Mr.  Caniell's  experiments.  Hence  all  our  accoui)i^.tf 
epecitic  gmvities  must  be  corrected,  or  rather  ascertained,, upon 
a  new  pnocifle  ;  ve  must  not  rest  satisfied,  as  all  chemists  :^ti 
nanenJegiete  hare  hitlterto  been,  with merely  opeTating  upqn ,» 
certain  portion  of  the  eubataitce  in  question  ;  but  we  must  kQ^l^ 
itfitttctly  wh&t  is  ita  shape ;  wheth«'  it  was  brokt^n  off  irpwi.^ 
lai^er  maes,  i«id  whether  it  formed  the  central  part  of  that  oip)l% 
or  waB  m»«ly  one  of  tJw  '*  comers,"  and,  indeed,  it  wilji^ 
nocesfcaTy  that  each  oftheee  parte  be  examined  separat^.  "Hsi 
Uritli  no  'doubt,  he  a  work  of  great  time  and  labour;  bu^wt 
«fttet'<liatlh»'ingt:mon9-geQtleEaaii,  who  has  made  Utis  ^unEiifi 
discovery,  will  not  decline  to  undertake  a  task  for  whJQh  bttM 
6<J''ei«iw«it*y  qualified.  .    .-•:■ 

"A  tilit'd^prinoiple,  'which  eeemairrssistibly  to  follow  &^n;9^ 
3)amell'8  expwim«ntB,  i&,  that  the  aaxie  mi^^tance  ttttt^^ /iomiUf 
ineinfic  gikaaty-  chi/kged  oeeoriiiKg  to  the  vafiifyioff  ■  ^/.  fit*  WflUltm 
*&«•*•  ^^reffuSig  laS'icry^.for-ibe-QxpDrbnBittieMlMr 
-'tioimoqqja  «ul) -^Uil.-c-i.;  ■..:  vavi^a  iij-'inin  ?'>e391^x3  od  iloirfw 
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'    nti)       relating,  ikt  Sptt^  Grdcii^  of  Cryitalt.  \^ 

loam*  the  «oCedtedr(>ii  of  a  gmuter  or  less  magKitude,  or  tuts 
^CMcli  from  it  a  greater  or  less  qasntity  of  fragment* ;  um, 
«o6c4^itiS  as  ai^  portion  be  left  to  form  part  of  tti«  ootot)««kQfl, 
or  be  ehipped  on  along  with  the  "  comeM,"  it  will  hftv«  itt 
Mp«6ilic  gravity  iii<^e«Hed  or  diaiiaished.  H  kIso  foilows  aa  B 
neceMmry  consequence  of  Mr.  Daniell'a  ven^  "  uiMxpeotad  " 
Ascovsry,  t/iai  Ike  specie  gravity  of  crystaa  May  be  ehtu^ad 
■mettiy  Oy  Ihtir  appantion  to  tach  other,  and  that  tue  d9|>M>dft  oS 
course  «pon  th«  volition  of  the  operator.  Every  ona  know* 
thftt  an  octohedron  may  be  converted  into  a  rhomb  by  th«  addi- 
tion  of  two  tetrahedrons  to  two  of  il»  opposite  faceE  ;  we  learn, 
however,  from  these  very  curious  experimeiitBf  that  tiie  »|>ecific 
gravity  of  the  rhomb  is  less  than  that  of  the  tetrahedron,  and  this 
again  less  than  that  of  tlie  octohedron ;  bo  that  two  crystalline 
forms,  when  placed  side  by  side,  and  thus  made  to  assume  a 
third  form,  produce  a  body  which  has  a  lesH  specific  gravity 
than  either  of  those  which  compose  it.  If  I  were  dispirited  tQ 
enter  into  any  speculations  on  the  subject,  I  might  remark  upoji 
the  awkward  consequences  which  may  arise  from  this  iflterf** 
fence  of  the  volition  of  the  operator,  with  the  results  of  his  expe- 
rtmeots ;  we  shall  in  future  not  or^y  have  to  guard  against  faJse 
weights  and  Bcides,  or  incorrect  ofaKervatiOns ;  but  we  shall  be 
exposed  to  false  facts  and  incorrect  statements,  which  altiioug!b 
not  to  be  suspected  in  the  present  instance,  might  oucur  bom  8 
less  respectable  or  a  less  cautious  quartOT- 

TTie  wgeniouE  author  has,  spjjarendy,  left  the  Bubject  inct^-r 
filete,  in  not  stating  whether  this  curious  property  of  Ihs  epectfio 
gmvity,  chanj^ing  with  the  change  of  form,  takes  place  in  other 
eoifies  as  well  as  in  crystals ;  wJiether,  for  instance,  an  octoher 
droBof  gold  is  specifically  heavier  than  a  tetrahedron  of  that 
toeCal.  It  would  seem  to  be  a  necesaary  consequence  of  tlie 
very  curious  disctivery  of  IVlr.  Dauiell,  that  this  should  be  tlt« 
«ase;  but  where  the  results  of  the  fonwr  experiment*  wettso 
very  "  unexpected,"  it  would  be  rash  to  offer  an  opinion,  nntii 
die  trial  had  actually  been  made.  Jf  this  should  prove  to  be  th« 
ease,  the  same  correction  of  the  spLcifw;  gravities  of  all  »ohds, 
and  we  may  presume  of  all  fluids,  will  ba  necessary,  as  has  been 
RAticed  above  with  respect  to  crystals ;  and  we  must  hope  thgt 
the'  learned  discoverer  will  prosecute  the  plan  on  which  he  has 
M  KBCcessfully  entered,  andfavour  the  world  with  an  account  of 
fte  specific  gravities  of  all  bodies  an-anged  in  the  aame  form  with 
those  of  fluor  spar. 

TTie  confiequeneea  which  seem  necessaiily  to  flow  f/o»  Mr 
DdtrrieM'e  discovery  are  so  very  wondarful,  that  I  at  first  sus- 
pected I  must  have  misunderstood  Some  of  the  tefHiS  employed 
by  'hiiB ;  or  that,  in  this  a^s  of  iiuiovKtiun,  be  uticbt  have  iwed 
IMM  flew  and  improved  nomeftclatnre;  biit  th«  ^vOtwOBXtttir  in 
which  he  expresses  himself  seems  to  preclude  thijf  StttUition:' 
3for  is  it  poMsible  to  iioa^ijie  tbaL  he  caatvJeiT"^^^ 
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gravitjes,  according  to  the  old  imaning  of  tfie  term,  tn'th*ir 
aifferent  parts ;  because  it  would  be  quite  cctntrury  to  afl  the 
calculadoDB  of  probability,  that  in  so  great  a  number  of  instances, 
the  accidental  en^rs -Bhould  all  have  been  exactly  of  such  a 
n^ure  aS'to  taMy  precie^  wttb  the  theory.  Nor  can  I  ffeel  any 
jra'sitation  in,  absolntely  rejecting  an  idea,  which,  ufider  otbfer 
circnmstances,  would  have  immediately  suggested  itself,  that 
the  writer,  having  inadrertentiy  formed  an  errnneona  tlieory,  hsd 
endeavoured  to  prove  its  truth  by  a  set  of  fictitious  eSperiments-. 
I  am,  Gentlemen,  your  obedient  servant, 
HtwMi.Jim.  !(J,  1818,  J-  I- 
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Abstract  of'  a  Memoir  on  the  Combhiatiom  of  Plwsphorve.and 
Oxygen.     By  M.  Dulong.*  ■■.'.-  -i,.-. 

It  is  generally  supposed  that  oxygen  and  pliosphoruR_  jijtmje 
so  as  to  form  acids,  in  two  proportions  only,  and  there,  13,  ^(31 
fiome  uncertainty  about  the  proportion  of  their  elements.,  ,Iifty,(q- 
Sier  fixed  the  proportions  of  phosphoric  acid  at,  lOO  phosi^on^ 
a^id  154  oxygen;  Sir  H.  Davy  coincides  with  him  intj^e^ 
ni^npbers ;  but  other  chemists,  as  Rose,  Berzelius,"and  ThpiDspifi, 
have  obtained  different  results :  Dr.  Thomson,  from  ^oina  l^e 
experiments,  has  tixed  the  proportions  at  100  parts  ofipofja- 
jihoruB  to  123'37  of  oxygen.  M.  Thenard  is  the  only  onwust 
W^.bas  made  a  direct  analysis  cff  phosphorous  acfd;  asA^^ ' 
tftates  its  components  to  be  100  parts  of  phosphorus  to  i5[djOf 
i>jfygen :  _]VI.  Gay-Lussac,  and  Sir  H.  Davy,  on  the  .C9ntr|^(y, 
Appose  it  to  consist  of  only  76  parts  of  oxygen  to  100  p^tte  of 


'._  ,Iji  endeavouring  to  detect  the  causes  which  have  led  tct  ,fli^e 
l^mpus  opinions,  M,  Dulong  informs  us  that  he  has  discoyerpd,?! 
fe^  'four  distinct  acids,  tormed  by  the  union  of  osygeiL|fjnd  ' 
phosphorus.  ,  The  acid  which  contains  the  minimum  of  os^gj^n 
,^[i^oduced  by  placing  the  alkaline  phosphurets  in  contact  With 
,  Wfit^er.    The  pnosphurcts  of  strontian  and  barj-les  were  .tjhgpe 

•  Abridgfd  frpm  vol,  iii.  of  Ihe  Memotfs  of  the  Society  of  Arcnfil^  Xi'&St 
HikUaa  tfUl  'befuBnil  the  |)HiicipalTacisanil  opinionii  which  areconmined  inthe 
NlBtMnlCiinatioil  of  M.  Uulong.  1(  will  lis  peFceiTCil  thai  inauj  of  hl>  CDiftlMkfN 
•ff^er  frani  tbo^  "^  preCBdinc  chemi&lE,  whii  have  IreaUil  up^n.thes^jne^glttHl, 
.jui.il  especially  from  ihute  of  Sir  H.  Dav)'.  Wp  are  informed  Ih'al  th'ij  disiifignl^a 
"yhllttsuplieT  has  bit^n  lately  Eiitraged  In  a  seri«i  of  cXpeKimnn  od  pUbsi^Hk,^ 
L^iibrtliutar  nbjKiior  vbh'h  ittv  etBDiiuc-aoin^of  IlieiiairmeiiUai'ihicIiHre  JuMght 
-AirWd.l'I  W-Pulolig,  apil  nhirhaniM-ar  to  mjlilale.iK^iiist  liJVcnn.,  ^Vi?  s^'! 
■Mje  rnllcll.Ba^i^fn.cllon  Iniaking  the- earliest  opponunlly   of  Isyiug  lljajrinju 
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of  ^fu>9pho^^  and  Oan/gen.  jt^ 

JfSWriWl^r-^tt^J  were  formed  hy  pasijmg  Uic  vapour  of 
^|^p||prii^^.yer,t;j^eJbteate^  in  a  uarrowtubey  and  were  fouiid 

|p )D|e(3^^^^i^s^dfcfiompounds.  When  this  phosphuret  is  projected 
^]Qkt%Vi^l^i  j^^^P^^^^^^  hydrogen  gas  is  di&engaged,  anq  after 
SQiafifSw  a  powder  subsides  to  tnc  bottom  of  the  vessel,  which  19 
v^^ip^^ly^JLUSoluble  in  water  and  is  of  a  yellow  or  brown  colour. 
;^;i0^  acids  dissolve  very  nearly  the  whole  of  it  y 

^f^  itooa^y  be  precipitated  by  ammonia^  when  it  is  said  to  exhibit 
fitt  the  properties  or  a  phosphate  of  the  earth  employed  in  the  for- 
ji^^on  of.  the  phosphuret.  The  water  which  has  been  employed 
in  the  abpve  •  experiment  contains  a  considerable  quantity  of 
baiytos,  and  it  is  combined  with  the  new  acid  in  question, 
which  may  be  obtained  in  a  separate  state,  by  adding  sulphuric 
acid,  so  as  to  form  the  sulphate  ofbarytes,  which  is  precipitated 
from  the  fluid.  The  water  may  be  removed  by  distillation,  and 
a  strong  acid  is  left,  which  does  not  precipitate  any  metaUic 
solution,  and  jj^ossesses  a  density  approaching  to  that  of  concen- 
trated sulphunc  acid.  To  this,  which  M.  Dulong  regards  as  a 
n^w  acid;  lie  gives  the  name  of  hypophosphorous,  and  styles  its 
fialts  hypophosphites.  Iodine,  in  the  solid  state,  put  in  contact 
with  this  acid,  is  rapidly  dissolved,  and  the  hydriodic  acid  is 
,  prtflifced  J  it  likewise  converts  chlorine  to  the  state  of  hydro- 
t^6p.c\wm2Aic)  acid.  The  hypophosphites  are  all  very  soluble, 
ei^tho$e  of  barjrtes  and  strontian;  they  have  the  property  of 
jpi^^cqpatatuig  gold  and  silver  from  their  solutions  in  the  metallic 
'^6m./ lySlifin  heated  in  glass  tubes,  we  obtain  phosphuretted 
<ft\^rbj^n  j^,  phosphorus,  and  a  phosphate  coloured  by  a  little 
OT'^fe  fed  oxide  of  phosphorus.  The  neutral  hypophosphites 
^^lo\ifly  absorb  oxygen,  arid  become  acid. 

^'--jS' foi^,  and  as  it  appears  very  complicated,  process  was 

^CTajfloyiea  to  ascertain  the  composition  of  the  hypophosphorous 

add:    Four  jars  were  filled  with  equal  quantities  of  w^ter,  iii 

^^ii^6"bf  ■wfiich  was  dissolved  a  certain  quantity  of  tl^e  hypbphos- 

pKlte  of  soda ;  a  stream  of  chlorine  was  then  passed  through 

them^  until  there  was  no  longer  any  absorption.   The  pure  water 

m  die  two  vessels  served  as  a  standard  for  measuring  the  excess 

■*'of  chlorine  that  was  retained  in  the  solutions  of  the  hypophos- 

■  phite.    By  means  of  nitrous  vapour,  procured  from  the  mtrate 

'|df  jpotashy  the  chlorine  was  brought  to  the  stat«  of  hydrochloric 

''&id  ;  8Lnd,  by  the  solution  of  silver,  the  proportions  of  chlorine 

were"  ascertamed,  which  had  been  absorbed  by  the  pure  water 

^d  the  saline  solutions  respectively.    The  excess  of  the  latter 

Ij^^tToyje^.  "tfe  farmer  was  what  had  served  to  convert  the  hypopbps- 

rr^^te.into  a  phosphate ;  and  by  the  relation  which  chlorine  oears 

I'tp.  <ixTgpn,  me  quantity  of  this  latter  might  be  calculated  which 

^'Mai^^  to  complete'the  saturation  of  the  hypophosph^raus 

jdftQia.  •  tiie  ouantLty'  :0f  phosphoric  acid  was  determined  by  adding 

■^■.it&i,    eiftier  of -barytes  or  of  lime.    B     "      'fig  estimates 

'  ISr  tKfe*  gticcessive  steps'  of  tTiis  proces^J;' Vi  '^^ji  Wt^^^^ 
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^  Oh  the  CofnAtapftox'^    .  ^?»H 

MO^  iljat  this  Acid  consists  of  phopphorae  72*76  pftrte^  Osygfn 
^?'25  parts  :  or  phosphorus  100  parts,  oxygen  37-44  parts.  It 
is,  however,  admitted,  that  the  acid  may  conlaio  hydBogeitj  in 
wTiict  case  Its  name  must  be  changed  to  hydpoxyphosphocoiiB 
acid.  ..    ■' 

Tile  nest  compound  of  phosphorus  and  oxygen  is  the  phoft' 
phorousacid:  this  substance  has  usually  been  obtained  bjjke 
slow  combustion  of  phophorus  in  the  atmosphefe  ;  but  by  thi*, 
process  it  is  not  procured  in  a  pure  state.  The  method  tbrt  it 
recommended  is  to  form  the  compound  of  chlorine  and  phosphtf- 
rus,  and  to  decompose  it  by  water ;  then  by  evaporating  the 
water,  the  acid  in  question  is  obtained,  and  hydrochlorio  dcid  is 
disengaged.  To  aficertain  the  proportion  of  the  constituefits  «(; 
this  acid,  it  is  sufficient  to  discover  the  quantity  of  chlorine  witii 
which  the  phosphorus  is  combined  in  the  compound ;  and  tfiil ' 
is  accomplished  ny  precipitating  a  given  weight  of  the  ohlorufeti . 
after  it  has  been  acted  upon  by  the  water,  by  means  of  thfti 
Mtrate  of  silver.  Proceeding  upon  this  datum,  we  leant  tlwt.i 
phosphorous  acid  ia  composed  of  phosphorus  57-18  pMta,-  atldi 
otvgen  42-82  parts ;  or  phosphoms  100  parts,  and  cxyged; 
74'^  parts.  ; 

The  acid  which  is  generated  by  the  slow  combustion  of  ph^u 
[iftonis  in  the  atmosphere  differs  from  the  above  add  both  lit- 
its  composition  and  even  in  its  nature.  Wliat  have  beeadcsoritlAl 
bVFoUrcroy  and  Vauquehn  as  phosphites,  are  either  phosphaM  > 
rf'^tbisttiirtes  of  the  pnosphates  and  phosphites.  This  i^iHuB^n 
ittlM  by  the  products  that  we  obtam  from  the  neutrad  oata"'- 
^S^ds  of  this  acid,  and  the  alkalies  and  alkaline  earths.  ,Wb  i 
a?fe'  not,  however,  to  consider  the  acid  as  a  simple  mixture  oEjtllfli' 
{irb'sphonc  fend  the  phosphorous  acids ;  because  the  pTopoEtionai 
of  the  Oxygen  and  the  phosphoros  seem  to  be  constant  w^idKq 
Wtitild  scarcely  be  the  case  if  it  were  an  accidental  tompoiiirit,  on.' 
one  ftirtned  of  two  substances,  which  have  no  necessary  0d8-(<> 
nexion  witji  each  other.  Considering  it,  therefore,  as  ,ai$iAtr-it 
stAfiCe  of  definite  properties,  M.  Dulong  proposes  to  give/it  tfaeli 
natiie  of  pliofephatic  acid.  In  order  to  ascertain  its  com{:K>Eiticilt^:> 
the  h^e  'process  was  employed  as  with  respect  to  the  hypopKo^  ■ 
phoTOuS  acid,  tlie  result  of  which  was,  that  it  consists  of  108* 
parts  df  phosphorus,  and  109  of  oxygen ;  but  as  these  nnmben.j 
dfttiftt  Sigree  with  the  relations  of  oxygen  to  phosphoric  *c»hiis 
wimay'take  the  one  which  approaches  the  nearest  to  it,  tlia(:o£ii- 
nit^e  to  ten,  which  w(fald  give  1 12-4  parts  of  oxygen  in  phovpliRtifilil 
acJd.  It  is  indeed  admitted  that  it  is  the  first  example  of  ooinHil 
bihatifrtra  with  fixed  proportions  tliat  differ  so  little  fto«i  (iaofc>> 
other ;  but,  as  we  extend  our  reaearchea,  we  shall  probably,  fiiiis 
thfe  (ia^e  not  a  singulEir  one.  Professor  Benelius,  for  exftntpifttio 
doeig  not  admit  the  existence  of  an  intermediate,  oxwl«i'.oCil 
iron,  tlie  proportions  of  which  are  given  by  M- Qay-iWiUft 
affii^  p6csui}c  it  i$'  very  neai  fht  md  ax.\d.ta,s»ii>.  ^as-.pefeu 
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amiTWith^tiO'tiiwA  %(iMlii  ke  hftd  <fiftcovettid"in  maiiy  ofbtr 

i^OS'iSt^^timiffoimds^  of  oxj^  and  pbosphoms,  the  vhxM^ 
jAom^lurid  ;i6  fhd  <lid)r  ouls  which  can  be  sabjected  without 
alteration  to  an  elevated  temperature,  and  which  forms  salts, 
tfast  ^^or  ht  obtained  in  the  d^  state.  It  becomes,  therefore, 
earfen^iiiV^tO'i^dxice  all  th^  estimates  to  the  proportions  of  Uie 
phoiplibrto  -acid,  littd,  consequently,  to  asceitam  this  vrith  the 
greatest  accmacy.  Besides,  the  great  differences  which  there 
aie  in  Ae  estimates  ef  difierent  chemists,  rendered  it  necessary 
to  taamiM  the  subjeet  in  detail.  When  we  ende&tour  to  deter-^ 
nuiie  the  proportions  of  phosphoric  acid  by  the  acidificatioii  of 
]iMi|ihorui  by  itttoiS  of  nitnc  acid,  there  are  many  causes  of 
eMHT  which  it  is  not  easy  to  obviate.  There  is^  also  a  ^at  Uabi-. 
Ghf'to  efror  in  the  estimates  that  are  m&de  of  the  weight  of  the 
aiClid  ftdtb  the  tari^bleness  in  the  proportions  of  the  insoluble 
phtej^fe  that  is  employed  in  the  process.  The  phosphates  of 
iMd;  bnyte*,  a»t  lime,  which  are  commonly  employed,  are  not 
ui^mi'm  their  eottiposition;  besides  that  die  msoluble  phoa^ 
pliatea  trfteo*  coidbihe  with  a  portion  of  diffetent  soluble  sdts> 
which  aflfects  the  result.  On  this  principle  we  are  to  explain  the 
diiSuhiit->o9Bchisioh8  at  which  M.  Rose  and  Dr«  Tlionisoa 
airivMV'^fdtfeOugh  they  employed  the  same  process. 

hlf  (W«'4inite  me  phosphorus  to  a  metal,  which  is  easiljr  acted  . 
ttpoft- UgT'iutfte  acid,  tre  may  use  this  substance  in  estimating  the 
coas^bfttiOtt'  bf  phosphoric  acid,  without  being  liable  to  Uioee  . 
loofceaf^C^m)!'  which  interfere  with  tihe  resultjs  ^i^hen  we  em{doy 
tbe'lu^idiif'a  se^mftkte  stdte.  The  author  employed  copper  for 
(bid^fmpom  ;* -having  carefully  formed  a  t][uantity  of  phoBphurei 
o£oo^NMM!,"it=Wafi^  dissolved  in  nitric  acid,  by  which  lueatis  all  iht 
phbmlDcdi^waid  <^nt'erted)nto  phosphoric  acid.  If  we  ptecipi- . 
tflte  mtHXipper  by  cadstic  potash,  we  may  learn  by  the  wei^itjt 
of  the  osdde  whether  any  phosphoric  acia  remains  attached  to 
it^'irittratt'of^ittiel'  barytes,  lime,  or  lead,  is  theil  added  to  the 
Aviij  tud  apbbfnphatk  i^  formed,  from  which  we  leam  the  Quan- 
tity'of  "plisdisphonbttdid.  Tins  liiethod  does  not  appear,  now- 
evcnv'^'to  it^HoitOf  vtery  grferit'acfcurafcy ;  in  six  expenments  fiiat: 
wli^pihfMsiedv  the  qiiahtity  of  o^rygeii  varied  from  117  to  125 
pMay<*'fK»  100 -parts  of  phosphorus.  It  appears  that  We  can 
arii*«*t  gWltteif  accuhicy Tby  disAbhiAg  the  phosphuret  of  copp^ 
inKnitt^  aibid,  and  evkporatittg  and  ci^lning  the  residuum  in  a 
]riiiiail^phioible ;'  by  this  means  a  phosphaltebf  copper  ia  formed, 
nem'^'Which  iifr^'a!^  riMe  to  calculate  the  (j[ttantxty  of  oxide  of 
cctoer  Ii^bKH'  die  ^ainotini  of  the  phosphonis  being  known,  we 
mMt^^^lM\<^^^e  bxy^h.  By  this  means  nunxbers  were 
ol4»U|p»d^dt«ch  McMt^  ¥l<^ly  coiheiding  than  ih  the  fonner  <;^p ; 
tlfch^hfeW  wA'i28»^, -«^^  .'      ., 

AMBs^ii^'^^  kekiiiei  evetj  reasoii  tb  trust  to  th^.li^ 
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Ijboej^orufl,  ]jlaced  in  other  circumetuices,  i^ould  ^I^bpc^  1^ 
Bume  quantity  of  oxygen,  or  whether  in  fact  there-  w-ei^^,.ngt 
other  phosptttiric  acids.  The  action  of  chlorine  was  epiplQjr^^p 
fer  this  piuposc ;  aitd  the  result  was  that,  aucoEdiug  to  (h^  e^ 
mate  founded  upon  this  process,  100  parts  of  phoaphor^s  (equip 
123  parts  of  oxygen,  to  be  converted  into  phosphonc  acid,.gp  V^ 
we  are  justified  in  concluding  that  the  acid  produced.by.tjij 
mediiun  oi'  chlorine,  is  exactly  similar  to  that  produced  by  oit^ 
acid.  ,,,, 

It  has  already  been  observed  that  Sir  H.  Davy  gives  a.4ifi'^ 
eot  statement  respecting  the  constituent*!  of  pnosphoric^acj^ 
be  conceives  that  100  parts  of  phosphorus  require  150  of  o^ygc^ 
end  that  the  phosphoric  requires  twice  a£  much  oxygen-  W-U^ 
^boGphorous  acid.  As  hie  calculation  depends  upon  Uie  a^^ 
which  he  entertains  concerning  the  constitution  of  the  chloruK^ 


of  phosphorus  at  the  maximum,  or  the  perchloride  oi'phosphqpK 
it  appeared  neeesaary  to  examine  this  substaace.  For  tbiB.pur^ 
pose  a  vessel  was  filled  with  chlorine,  the  weight  of  which^^f^f 
ascertained;  into  the  same  vessel,  after  removing  the  ct^(u;un, 
a  minute  quantity  of  phosphorus  was  introduced,  ami  it  yof 
-agaui  filled  with  clUorine,  by  which  means  the  phosphorus,  ]ns 
immediately  converted  into  the  perchloride ;  and  by  a&ce[1;^imgs 
the  addition  of  weight  acquired  by  the  vessel,  it  was  c^Ijci^u^ 
that  100  parts  of  phospboruK  were  united  with  549' 1  ofchlpiHi^; 
Sir  H.  Davy's  estimate  makes  the  latter  number  666.  A§,^  f)^ 
i>een  before fouttdtiiat  the  chloruret  at  tlie  minimum,  ortheAff^ 
tocMoride,  was  conq)osed  of  100  parte  of  phosphonis.ti^,3^-7 
parts  of  chlorine,  and  as  347-7  is  to  549-1  veiynearfj  ij^ifflf 
ratio  of  3  to  5,  we  laay  conclude  that  the  oxygen  of  t^e.g^fif' 
.pfaorous  acid,  is  to  that  of  the  phosphoric  in  the  ea^m^f^ii^, 
jjistead  of  that  of  i  to  2.,  Phosphoric  acid  must  then  bie.^o^ 
posed  of  phosphorus  44'4S  paits,  and  oxygen  65'52  |)a|:;b$£tHi 
phosphorus  100  parts,  and  oxygen  124'8 parts.  ■  .      .i,  ., 

I  A.  lemarkable  phenomenon  is  mentioned  as  taking  place  A^om 
Ahe  decompositiou  of  the  chloruret  of  phosphorus  by  water,, .,,lf 
a  pifce  of  this,  substance  is  projected  upon  water,  the  vW^^ 
jbeat  which  is  evolved  reduces  the  greatest  part  of  tbe,ch)QDinet 
into,  vapour.  If,  on  the  contrary,  the  chloruret  in  po^d9r„|8 
thrown  upon  water,  not  much  heat  is  excited  ;  but  an  oleagjfifliis 
fluid  IB  formed^  which  soon  begins  to  act  upon  the  water,  aigif^ 
increaee  of  temperature  ensues,  and  the  oily  body  .dis^gBm. 
This  oiiy  matter  was  collected  in  a  separate  state,  aAd.^nmi^^ 
to  a  number  of  experiments,  which  showed  it  to  be  different 
from  either  of  the  chlorurets  ;  but  it  ia  conceived  to  be  rather  a 
union  of  several  bodies,  than  a  specific  compound.  What 
^pears  the  most  probable,  is,  that  it  is  a  hydrate  of  the  chloruret 
of  phosphorus,  holding  in  solution  a  large  quantity  of  this 
cbJoruret. 
.  .  When  piiosphorus  i^.ltuiaed  in  oxj^en,  oi  in.  atoioephencal 
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li^/Vlffli'W^^^fisd 'of  oxygen,  or  of  air,  the  acid:  whteli'iresnll* 
|8^pflW'J)l!to£[Jhonc  acid,  withont  any  addition  of  phosphorouB 
^^wJ^ni/r:  Tnomson  adopted  this  metnod  of  analyzmg  tae  acid, 
aJM*  tmfihed  results  neariy  similar  to  those  mentioned  above. 
lihki^hfjl^iSrtieB  of  the  phosphoric  acid,  which  forms  a  component 
pari '^of  the  bones  ot  animals,  appeared  to  possess  properties 
etacJiV'flSttntitr,  so  far  as  regards  the  formation  of  salts,  and  its 
t^pttCity  for  saturation.  It  is  necessary  to  observe  that  th^ 
phosphoric  acid,  which  is  obtained  by  the  calcination  of  the 
phosphate  of  ammonia,  is  not  pure,  as  it  is  impossible  torremove 
the  whole  of  the  ammonia  from  it.  A  quantity  of  water  still 
adheres  to  phosphoric  acid,  although  it  is  Kept  for  a  long  time  in 
ft  state  t)f  fusion;  and  this  is  estimated  at  20'€  parts  in  100  paxts 
of  i9ie'acid>  which  is  equivalent  to  18-2  paits  of  oxygen,  aunost 
exactly  the  third  jmrt  of  the  whole  which  is  contamed  in  phos- 
phoric acid. 

Widi  respect  to  the  composition  of  the  phosphates,  M.  Dit- 
loAg^i  analyses  do  not  agree  with  either  those  of  Professor 
Ber^Ihisi  ^'  ^*  Thomson :  the  salts  which  Berzelius  examined 
ixfi  apposed  not  to  have  been  in  the.  neutral  state ;  and  Df, 
Tbomscm  has  not  completed  his  examination  of  these  bodies^,  bd 
tiittt.lKtPilAject  may  still  be  regarded  as  requiring  further  ex»- 
mihatn^:  "^  Three  points,  however,  seem  to  be  ascertained^ 
1  \'ittM  ih^  neutral  pnosphites  are  changed  into  phosphates  with- 
tiNlt  'hfL^ing  their  neutraUty  destroyed ;  2.  that  the  hypophos- 
phiMfer;' by  Ae  same  process,  yield  an  acid  phosphate;  3.  that 
%^' metallic  phosphurets,  obtained  by  the  process  mentioned 
'^bo^,  f  are;  in  realit3r,  merely  proto-phosphurets,  corresponding 
t6r>tIie^plrotOxideB  which  are  combined  with  acids.  With  vespeot 
tb^th^i^t^ht  of  the  atom  of  phosphorus,  it  is  stated  to  be20'03» 
ffiielt  of  ioxygen  being  taken  as  10 ;  as  phosphoric  acidisoompoBed 
dftiM^^aitoms  of  phosphorus  and  five  of  oxygen,  it  wiUbe  r^r^ 
seated  by  90*06. 

:^l  'It  itppesai^'  irom  the  above  statement  respecting  phosphorus, 
ih9t'tlle''eiialogy  which  it  bears  to  sulphur  is  not  so  ei^at^as 
hak^beed' generally  conceived.  The  proportions  in  whicSk  phos- 
phbhi^  and  oxygeilk  unite  are  more  analogous  to  those  ^  azote 
and!6xvgen';  iand  the  composition  of  the  phos^^ates  and  phoa* 
phifes  iiieis'atso-  a  strong  analogy  to  those  of  the  nitrates  and 
'biMtes;"'On  die  other  hand,  it  is  to  be  observed  that  phos- 
i|^htt^iBtid%zote:  differ  from  each  other,  as  much  as  possible, 
'iMfi^^fespect  to  their  combustibility. 
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Ajiaiyseb  of  Booits. 
Fkiloiopbieal  Tromaelimajur  t^e  Y«ar  1817,  l^art  It. 


""l^lMsbeenlontfkitov-n  that  the  Island  of  Java  eotttaiM^^ 
ff^Bpeciett  of  sWEdtcm*,  the  nest  of  which  is  composed  orttatiradtf 
MbstKnce ;  but  naturalists  have  never  been  able  to  asc«ttani  Hw 
^nfce  from  which  it  ie  derired,  nor  the  materials  of  which  it  i» 
ftffiOed.  SeveraJ  circnmslances,  howerer,  seemed  to  proretiiat 
it  proceeded  from  the  stomach  of  the  animal  itself;  and  llii# 
inauced  Sir  Everard  Home  to  examine  the  digestive  Ofgaiis  tS 
Ibis  peculiar  kind  of  swallow,  and  to  compare  them  with  ^oswrf 
ether  species  of  the  same  genns.  The  author  was  infoi-in«d  W 
Sit  StAHiford  Raffles,  tate  Governor  of  Java,  that  the  swaflolnj 
peculiar  to  that  island,  do  not  migrate;  they  spend  a  eonsidw' 
4ble  part  of  the  day  in  the  neighbouibood  of  extensive  swanlpft' 
thatabomid  with  various  kindsof  insects,  and  retire,  atth«cldS|l 
of  the  day,  to  large  caverns,  which  they  inhabit  in  prodffiiotU 
nudibers.  The  bird  is  double  the  size  of  oor  common  s#aDM('j 
the  mate  and  female  lie  io  separate  nests,  each  adaf)ted  to  theft' 
form,  the  female  nest  being  wider  and  deeper,  in  order  to  redf^lV 
th*e^s.  ■' \ 

'  By  oomparing  together  the  gastric  ^ands  of  the  Java  sw^oW, 
^Common  swallow,  and  the  black-bird,  the  peculiar  stracttiM 
^fe  first  was  eufficiently  obvious.  According  to  the  desei^ 
■hA.  "  there  Is  a  membranous  tube  smrounding  the  duct  of  eaof 
KriSfe  gastric  glands,  which,  after  projecting  into  the  gidlet  tat 
a  little  way,  splits  into  separate  portions  hke  the  petals  ti/f^m 
floWer,"  fn  the  examination  of  the  parts,  the  author  received 
the  assistance  of  Mr.  Bauer,  who  has  given  us  exact  reptt-" 
seiitations  of  what  he  detected  by  his  microscope.  It  is  reason-' 
Able  lo  conclude  that  these  peculiariy  formed  tubes  secrete  the 
apimal  matter  of  which  the  nesta  are  composed,  although  we 
i%ve  no  means  of  judging  how  the  process  is  conducted. 
1^,'This  pTovleion,  which  the  Java  swallow  possesses,  of  fomriM 
«  itest  from  its  own  secretions,  is  a  remarkable  anomaly  laaoig 
ffi'e  higher  order  of  animals ;  it  is  esid  by  the  author  to-  trroftf 
mat  this  bird  was  intended  by  nature  to  be  an  inhabitant  oT  th* 
igliandof  Java,  "  in  whidi  nothing  is  to  be  met  with  oat  of  whii:^ 
a  iiest  could  be  constructed;"  but  we  are  not  inforroeid  in 
-^at  this  deficiency  of  materials  consists,  or  upon  what  it 
"Tends.  Mr.  Brande  examined  the  substance,  and  found  it  to' 
"properties  intermediate  between  gelatine  and  albnmetti'' 
"^Hantityof  gd^tiae,  however,  a^eatisto'^  ■wf>;-tt«!R!*WiW 
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•«  flcaieely  to  aocount  for  the  difierence  between  this  substance 
$Bd  common  albumen. 

In  consequence  of  the  dwcoTery  of  these  peculiarly  formed 
castric  glands  in  the  cesophagus  of  the  Java  swallow.  Sir 
Kverard  Home  requested  Mr.  Bauer  to  examine  the  structure  <^ 
the  external  membrane  of  the  oesophagus  and  stomach  in  the 
hnmaA 'suljeOt.  It  was  found  that  the  **  CBsc^ageal  glands, 
wfaea  examined  in  the  microscope,  have  the  appearance  of 
infundibular  cells,  whose  depth  does  not  exceed  the  thickness 
Qf!tbi9  membrane.''  The  structure  of  these  glands  somewhat 
«^i|kbles  that  of  the  same  parts  in  Urds,  and,  like  them,  pos* 
■cif((68  the  exclusive  property  of  coagulatine  milk.  Mr.  Bauer 
(fmd  that  the  structure  of  the  upper  area  of  the  stomach  is 
H,iiiade  up  of  cells  in  the  form  of  a  honey-comb,  the  sides  of 
Vhtch  are  not  formed  by  the  doubling  of  the  membrane  (for  no 
^^retahiag  of  the  cells  alters  the  form  of  their  orifices),  but  are 
ijgttlar  partitions  constructed  between  the  cells.''  Tliis  same, 
iiivicture  is  found,  only  in  a  less  distinct  form,  over  the  whole  of 
£flieadUac  portion  of  the  stomach.  In  the  pyferic  portion  there 
VrahK)  the  same  kind  of  cells ;  but  in  addition  to  the  former  stnic- 
tiv^,;.'^,th^re  are  small  clusters,  the  sides  of  which  rise  above 
W^;#urfiMe,  giving  the  appearance  of  foliated  membranes.** 
T|m9:^M^'^<1.  Btructure  is  still  more  considerable  in  the  duode- 
mi^-^;,;  Ifj^m  bis  examinations  the  author  is  led  to  conclude  that 
^e.jgttptiric  glands  in  the  human  stomach  are,  in  ]>roporiion  to 
ib^biUkf  co^U^f^bly  smaller  than  in  most  other  animals. 

'the  conclusion  that  is  deduced  from  these  observationji  19, 
*|4[iat  there  are  thi«e  different  kinds  of  organization  employcid^  in 
^^A^Sip  .^^  ^^^^  three  different  in^dients,  which  are  requi^ 

Sj^QT ;  its  conversion  into  a  matenal  that  can  be  assimilated 
[1  living  animal  matter,  and  be  employed  in  carrying  on  the 
%l)oti0iia  of.life,  also  supplying  the  waste  which  is  constantly 
tikiiig.  place.  The  most  important  of  these  is  evidently  the 
^U^C , glands ;  next  in  order  may  be  considered  the  hioniev- 
COffJ^atc^cture,  and  least  so,  although  by  no  means  unnecee- 
a|xy^  t]|^eibHated. membranes,  which  we  know^  from  what  takeis 
IJilpe  m  the  Java  swallow,  form  the  mucus  that  is  mixed  wi1h.the 
Q^tJ^  ingredients." 

In  t&e  conclusion  of  his  paper,  Sir  Everard  Home  takes  occa- 
Vf|l^,ta'give  an  account  of  a  numan  stomach,  which  was  fomid 
^^^idfath  divided  into  two  portions,  by  a  firm  contraction  of  its 
fabatance,  which,  he  conceives,  affords  an  illustration  of  th^ 
^^t&y- state  of  the  stomach  while  the  procesaof  digesltjion  ia 
gp»^i>g.  fcHTwards. 

n]'lW./!P^i^^^^  Sepia  inhabiting  the  shell  of  the  ArgonaiAlt 
41^  ifcas,.  by  fix  ancient  and  by  most  modern  paturalists,  b^en 
^Qiu^dl^F€^  a^  the  proper  animal  of  the  shell.  A  few  emihl^ht 
natfiE^ta  ,of  the  present  day  have,  however^  supposed  tli^it  1^1^ 
^yn^J^ertp  found  ih  this  shell  ia/|^«ra)a\UcJdl.  1\JVB^^  Q'^^ksL^ 


^ 
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2tB»Ldeisied<iita  fltt'oiagest  support  icara.  tit^  absenee?  q£  tliJOM 
ycgans  on  the  surface  of  the  body  of  the  aiiimal  irnqtiestux^ 
wtuchiBre  found  iu  all  the  shelled  mollusca,  and  Iw  which  jhe  I 
secretion  of  the  calcareous  matter  forming  the  shell  is.  e&otai.  . 
Gafinesque,  from  his  situation  'on  the  coast  oflhc'  ikleilit^Tra- 
oean,  \vui  had  peculiar  opportunities  of  studying  this  animal^  and 
IS  fully  of  opinion  that  it  belongs  to  agenuanearlji^alliedtu  the  j 
sepia  of  Limiteus,  to  which  he  haa  given  the  nanieofocythoe,  and  ■ 
lesides,  parasiticftily,  in  the  above-^neoliofiedeheli.  | 

$onie  observations  made  by  the  late  Mr.  Cranch,  zoologist  te  | 
the  unfortunate  expedition  to  the  Congo,  tending  strongly  to 
confirm  the  theoiy  of  Rafinesque,  are  detailed  by  Dr.  Leach  b 
the  preaeiil  paper, 

"  In  the  GtOf  of  Guinea,  and  aftei-wards  on  the  voyage,  he 
took  (by  means  of  a  small  net,  which  was  always  suspended  over 
the  side  of  the  vessel)  several  specimens  of  a  new  species  of 
ooythtie,.  whiclt  werp  swimming  in  a  snail  argonauts,  on^fhe 
auiface  ofthe  sea.  .ii  ,\'j  ■ 

,  Two  living  ttpecimens  being  placed  in  a  vessel  of  aea-WEter,lliit 
animals  very  soon  protruded  their  arms,  and  swam  on  andjbanlR 
.the,  smface,  having  ail  the  actions  of  the  common  polypuiHofibuT 
seas.  By  means  of  their  suckers  they  adliered  firmly  to  any 
Bubstajtce  with  which  they  came  in  contact ;  and  whea  sticking 
to  .the  sides .  of  the  ba^sin,  the  shells  niight  easily  be  nithdrawn 
from  the. animals.  They  had  the  power  of  completely  vfubWrftie 
ing  within  the.  shell,  and  of  leaving  it  entirely.  One  indiiadiyd 
quitted  its  shell,  and  lived  several  hours,  swinumng  about,'  KM 
snowing  no  inctinatiflu  to  return  to  it ;  and  others  left  tli£.«lidl 

^  as  he  was  taking  them  op  in  the  net."  .  \„  ,y;T . 

.The  same  species  which  has  furnished  Dr.  Leach  witiMllit 
materials  foi  this  paper,  has  al^^u  atibrded  to  ^ir  Everardi^lMl 
t|ie  subject  of  a  short  communication,  tending  to  coafinhtiiv 
o[»nion  of  Hahnesque.  In  gome  of  the  specimens  of  otet^^Ht 
crauchii,  the  animal  had  deposited  its  eggs  au  the  inviJuted  init 
of  the  shell  which  it  occupied ;  these  eggs  form  a  cluetoyiMd 
together  by  pedicl&a,  one  of  which  belongs  to  each  egg,  liitthb 
respect  resembling  the  ova  of  the  sepia  octopus.  But  the.e^ 
of  all  the  testaceous  aquatic  mollusca,  as  far  as  they  are  Iumm^, 
are.  enveloped  in  a  gelatinous  mass,  which  corrugates  by  dw 
fiction  of  the  sea  water,  and  thus  encloses  each  ovum  in  aoell,JS 
which  the  young  animal  passes  the  interval,  usually  very  elkMlt 
between  its  being  excluded  from  the  membranes  of  the.  oVa^ 
and  its  acquiring  a  shell.  .  ,ivi; 

Dr.  J,  R.  Johnson,  of  Bristol,  has  communicated  sonur  obwRt 
vadons  on  the  hirudo  complajtata,  and  hii-udu  stu^alisr^^ 
object  of  which  is  to  show  that  lliese  animals  differ  jrixKtbt 
otiier  known  species  of  leech  in  siich  important  char^ctere  ji«U 
Justify  the  arrangement  of  them  m  a  new  genus,  to  wliiuihili>bii^ 

gires  £j!t^,Ji4me  ofg/wssti^m.,  ........        . ......  .,.  l.  >  ,■-!(  JiU/. 
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Mdtti  atorenniBdi  Am  genus  himdo^  in'theiMxly  of  tbe^tnimal 
jb0bg>muiU8lufll  iiriA  .a  ^series  of  rin^  ;  in  locomotion  being 
dfectedliy^ih^mkeniatef  attaeiunent  cdr  the  head  and  of  -the- tai^ 
indbiikrihe  .eacist^ice  of  one  stomach  diyided  into  seyeral  lateral 
^diliiidc^JMUtitionB.  It  differs  from  the  same  genus  in  the  mouth 
SMK^^^fnrnishedintha.projectine. tubular  ton^e,  and  in  having 
MM  tubdcminal  pouch,  or  cavity,  for  the  reception  of  the  young.  • 


.J  ;   .  ■  .         : 

•  I  /■  ■  '      . 
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y,^\Jan.  8y  1818.— A  paper  of  Dr.  Brewster^s  was  commenced^ 
**  On  the  Laws  of  Polarization  in  regularly  crystallized  Bodies  ;  ^ 
and  on  the  16th,  the  reading  of  Dr.  Brewster's  paper  was  con- 
«fald€id. 

ruin  the' introduction  to  this  paper,  Dr.  Brewster  gave  a  short 
flooo«nt^4ifi  the  histoiy  and  present  state  of  the  subject  of  double 
iDefiwetioii  «hd  polarization.  Malus  had  examhied,  with  great 
Ofiia^,  the  double  refraction  of  calcareous  spar,  quartz,  airagonite, 
«id>9id)ifaate  of  barytes,  and  maintained  that  he  had  demon- 
^tlPited  the  perfect  identity  of  their  action  upon  light;  whereai^ 
teihastibeefi  jshown  by  Dr.  Brewster  that  the  two  first  have  one 
tikM^-whild  the  two  last  have  two  distinct  axes  of  double  reflraction. 
The  able  researches  of  M.  Biot  were  made  with  calcareous  spai^ 
Mtth)tb^0(al,  beryl,  phosphate  of  lime,  tourmaUne>  feMl^par, 
asifl^iiite^  topaz;  sulphate  of  lime,  sulphate  of  barytes,  sulphate 
dll^tfOiitian^  and  mica  ^  and  the  result  of  his  experimehtsinthes^ 
ctydtalB  was,  that  all  of  them  had  only  one  axis  of  double  refrac- 
tion <and  polarisation,  excepting  certain  specimens  of  mica  which 
Uidltwb  axes.  Dr.  Brewster  has,  however,  shown  that  ho  fewer 
tthte^io;  of  these  crystals,  including  sulphatie  of  lime  itself,  hav^ 
tWj^axei^  6f  double  refraction  and  polarisation.  -* ' 

.xj'iiiir' order  to' determine  the  laws  of  polarisation  and  double 
fdlBciion; '  Dr;  Brewster  examined  no  fewer  than  one  Jmndrtd 
Md^^eighty  rr^stalsy  in  160  of  which  h§  found  the  pr^erty  <)f 
diwAlc  teftaction.  Only  twenty-two  of  these  possess  otit  axisT, 
irtttle  about  tigkty  possess  two  separate  tex^  of  double  refhic^ 
tion  ;  and  since  ^he  experimental  laws  of  dbiiWe  refraction  viA 
IfOhtrisation  have  b6en  investigated  only  for  crystals  witJl'  6na 
fdttsy^tbegetierallaws  of  the  phenomena  remained  uhd^terthitiM^. 
-iliJ-dte  liouilse  of  this  paper,  Dr.  Brewsterhas  ptbved  thyiOWtte 
k)  tpconsta&t  connexion  between  the  primitive  fbnaas*  of  46^ 
vhd<Aiitiittktfbe#  of  tb^raxes^  so  that  th^  laftti^^^ttj^be^ 
from  the  former,  and  that  these  ax^s^eyce'^UvtXw^'"^^ 


■lonuimt  lines  in  Uie  primitive  fomu ;  h«  has  sfaowtt  th^-tha 
jRegtilaritieB  observed  by  M.  Biot  in  sulph&te  of  bme,  ueJ^ 
Itgituut*  and  ctdculable  resulu  of  it£  baving  two  axes;  fae«pB 
«M*bUslied  geneial  lawa  by  which  the  phenamena  of  the  caiomiA 
rings,  and  the  phenomena  of  double  refraction,  may  be  calcokfiid 
Hitn  the  utmost  facihty  of  accuracy  for  any  givan  oundwv  af 
axes  i  he  has  proved  that  all  the  cubical,  octoli^r^,  and  thcm- 
boidododecahedralcryBtals  have  three  equal  and  rectanguiaraxei^ 
which,  in  general,  are  in  a  state  of  equilibrium ;  and  he  Im 
shown  how  all  the  classes  of  crystals  may  be  artiiiciBlly  imitated 
during  the  passage  of  heat  through  glass,  the  two  sets  of  pheiwi 
mena  being  regidated  by  the  same  laws.  The  general  lam'to 
which  Dr.  Brewster  has  been  conducted  by  this  laborious  iaran 
ligation,  with  which  he  has  been  occupied  more  than  thtee  yeWif 
are  not  enipirical  classitications  which  merely  represent  the  phe* 
nomeua.  They  are  laws  rigoroualy  physical,  and  foiuided  oo  tfac 
principles  of  mechanics.  The  polarising  forces,  and  the  SiACti 
of  double  refraction,  are  combined  and  re«o]ved  Ukc  alt  etksr 
forces,  and  the  phenomena  of  polarieatioD  and  double  lefrwela^ 
can  thus  be  computed  with  as  much  accuracy  as  the  motioonNi 
positions  of  the  heavenly  bodies.  In  the  course  of  tliie  iawEiy 
a  number  of  new  and  remarkable  properties  of  light  wen  diMV 
vered,  which  the  author  has  promised  to  communicate  M^A 
Bovn]  Society  in  a  series  of  separate  papers.  -jV.- 

Jan.  KJ.^A  paper  was  read  by  Sir  Everard  Home,  Buet;^  «av 
tainin^  additional  facta  respecting  the  fossil  remains  of-^M 
animal,  some  account  of  which  has  already  appeared  in  tha  Hflfc 
Trans.*  showing  that  the  bones  of  the  sternum  resemble  tli<aF# 
the  omithorhynchtis  paradoxus.  ■    rl 

The  reading  of  a  paper,  by  Capt.  Henry  Kater, 
containing  an  account  of  his  experiments  for  deterniiaiii^ 
length  ofthe  pendulum  vibratingseconds  in  the  latitudeofr 

ROYAL    SOCIETY    OF    EDIXBUHGII.  "" 

Nov,  17.— The  Royal  Society  having  r«Gumed  their  njie^^^ 
«fterthe  evouner  Tafation,  the  first  part  of  a  paper  by  Z)r.  Vi^Jlt 
Glasgow  was  read,  ccmtaining  Bxpeiiments  and  Observ^uiosg^ 
Muriatic  Acid  Cafi.  Al^er  giving  a  condensed  view  of  t^  p^ 
Rent  state  of  the  chloridic  controversy,  he  proceeds  to  (tMUtl^ 
series  of  experiments,  which  be  had  lecenlly  executed,  (qz  ^ 

?ujpose  of  deciding  this  fundamental  point  of  cliemic^l  doctnac- 
'oosideiiiig  the  composition  of  dry  »al  ammoniac  to  be  detuiitaly 
fixed  by  the  concurrence  of  his  experimental  results,  pubU^I^ 
in  the  Annals  of  Philosphy  Wt  September,  with  thosti  of  jAl.  ftq 
Lussac,  at  32'24  ammonia  +  67'7U  muriitic  acidgaA*  ^JF* 
))osed  thin  laminse  of  the  pure  metals,  #ilver,  wppeT]        '      ~ 


Ignited  in  green  glasa  tubes  out  of  contact  of  air,  to  UiMfittl 
fJitixa  T^ovr  oi  toe  above  diy  salt,  aud  l«iuul  in  ^^o^JuSStf 

•  Fm  the  "TtM  VSW,  .    ^f 


HiBrtrfliiiWitHil  lull  I  &miuiate,  whilst  sportiunof  wutw^ueRriy 
*"  'ifio.onaidiKtUtheiTeightof  the  dry  tial-aiiunoiuu;,  made  nts 
kancA  ,  To-diis  part  of  the  paper  iti  subjoined  tJie  <leaohp4 
koiatni  dramne  of  it  new,  simple,  and  accurate  exploding  eudio^ 
hMtter  -vliich  wa  Doctor  employed  for  analyzing  tbe  ((aaeouH 
^Todocta  of  the  above  experiments. 

■  :  At  tbe  same  meeting,  a  paper  by  Dr.  Per^usaon,  ineper-lor  of 
tuepitaJs^  wtia  read  on  tiie  Mud  Volcauoes  of  the  l&laad  of  Tri- 

.  In  the  beginning  of  the  year  1816,  this  geatleman  was  em- 
ployed, along  witli  the  deputy  quarter-master  general  of  th« 
COlomcB,  and  an  ofBcer  of  raulc  iii  the  engineer  uepartmsnt,  to 
DUtke  9  survey  of  the  military  stations  in  the  West  Indies,  during 
vfaiofa  their  attention  was  attracted  to  this  extraordinary  pheno- 
menon in  a  district  of  country  that  had  always  been  considered, 
SQCOfding  to  their  information,  as  ttlrictly  alluvial.  It  appeared 
to  them  to  he  so  highly  illustrative  oftlie  minor  incipient  u^;rees 
of.  tolcanic  agency  iit  tne  formation  of  argillaceous  hills,  thattbey 
titgngiit  it  would  be  right  to  mention  it  in  their  report,  and  Dr. 
tasuabon  was  deputed  to  draw  up  tiie  statement. 
.  Xfaia  gentleinan  found  that  the  eruptions  of  these  ■emt-volcs/- 
AO«Sf .  two  in  number,  which  are  situated  on  u  narrow  tongue 
ftfjand  which  pointt^  directly  into  one  of  the  mouths  of  the 
Oronoko  on  the  Main,  about  12  or  la  milea  olii  at  the  sotithem 
Ktbrnaitf  of  Trinidad,  and  not  far  from  the  celebrated  Pilch 
Lake,  are  at  all  times  quite  cold.  That  the  matter  oidinarily 
Ammcait  consisted  of  argillaceous  earth  mixed  witji  salt  water, 
Mmot  as  ult  as  the  water  in  the  neighbourmg  (lulpli  of  Paria ; 
bat  though  cold  at  all  times,  that  pyritic  fragments  were  occtk< 
■  "-  ejected  along  with  the  argillaceous  earth.  They  also 
that  several  mounts  in  the  vicinity  possessed  the  same 
m  all  respects  as  the  semi- volcanoes  then  in  activity, 
having  all  the  marks,  except  the  actual  eruption,  of  having  been 
tw>ea  Uirough  k  similar  process  to  their  existing  altitude,  of 
AoBea  hundred  feet;  and  that  the  trees  around  them  were  ofthe 
fcnd  tbat  are  usually  found  near  lagoons  and  salt  marshes.  The 
nMore  of  the  duties  on  which  they  were  employed  did  not  permit 
their  attempting  any  analysis  of  the  air,  water,  or  earths, 
Amndivd  by  the  eruptions. 

V(w.  34. — A  general  meeting  ofthe  Society  having  been  held 
to  the  election  of  office-bearers,  the  following  gentlemen  were 


-  PraitUnt, — Sir  James  Hall,  Bart. 

.f^et-Presidents. — Right  Hon.  Lord  Gray  and  Lord  Glenlee. 

9teretary. — Professor  Play  fair. 
-5Vntt«rer- — Mr.  Bonar. 
"^ttferof'  the  Museum. — Thomas  Allan,  E«q, 

>i»lidfaii  -of'  the   Phyntal   C/ou.— Sir  George^^WBIcr'ii 

_  J. 
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,jj  j.^Secfefani, — Dr.  Hope.  -     ■    ,  , 

\,^.Coiime.lhri  of  the  P&ysical  Class. — Lord  Webb  Seymoor,  .Mr. 
-X^lie,  Colonel  Imrie,  Mr.  Jameaon,  Dr.  Brewster,  sad  i^i. 
James  Jurdine. 

PresidaU  of  the  Jjiteran/  Class, — Henry  Mackenzie,  Esij.    i 

Secretara. — Thomas  Tlionison,  Esij. 

Courweihri  of  the  Lil-craiy  C7<iM.-^Mr.  Pillaivs,  Dr.  Mad^ 
ni^t,  Mr.  Dunbar,  the  Rev.  Mr,  AliBon,  Lord  Reston,  aodiftev. 
Dr.  J  amies  on. 

Dec.  1. — A  paper,  by  Dr.  Brewster,  was  read  on  the  La«i  of 
Double  Refraction  and  Polarisation. 

This  paper  was  divided  into  seven  sections,  of  which  -oo^  the 
two  first  were  read. 

I.  On  the  crystals  which  produce  double  refracti(»i,  a  pcop«l4y 
which  the  author  haa  observed  in  160  crystals. 

II.  On  crystals  with  one  apparent  axis  of  doubte  DefrActien. 
Ilieae  crystals,  which  amount  to  twenty-two,  were  divided'ib^ 
two  classes,  positive  and  negative,  and  include  all  thosa  wluku 
primitive  form  is  the  hexahedral  prism,  the  rhomboid  iwitiLSii 
obtuse  summit,  and  tlie  uctohedron,  in  which  the  pynunick^^ 
a  square  base. 

III.  On  crystals  with  two  axes  of  double  refraction  and,  jK>la> 
rieation.  These  crystals,  which  amount  to  about  eighty,  inclu4< 
all  those  whose  primitive  form  Is  not  the  hexahedral  piisflOf  £^ 
cbhise  rhomboid,  the  octohedron  with  a  square  base,  (he  otfi^ 
t^e  regular  octohedron,  and  the  rhomboidal  octoliedroa...      ., ., 

IV.-  On  the  reeolutioD  and  combination  j)f  polarieii^  fotiWB, 
and  the  reduction  of  all  crystals  to  ciystals  with  two  ai.:nai» 

V.  On  crystals  with  iJiree  equal  and  rectangular  axes,  Tbee^ 
crystals  amount  to  twenty,  and  consist  of  those  whose  ptiviitive 
form  is  the  cube,  the  regular  octohedron,  and  the  rbomboidal 
dodecahedron.  i^  2,1, 

Vi.  On  the  artificial  iiuit&tion  of  all  the  classes  of  d^jjlj^' 
lefractinc  crystals.  1   ' .,  ;■..,(■' 

Vll,  On  the  laws  of  double  refraction,  for  crystal*  wiithr,fl^ 
auraber  of  axes. 

Dec.  15.-^A  paper  was  read  which  had  been  announc^Kt 

tbe_first  meeting,  by  Dr.  Murray,  containing  Eitperimeats  41 

Muriatic  Acid.     He  had  repeated  the  experiment  performifdl^y 

fir.  Dre,  of  snhliming  muiiate  of  ammonia  over  ignited  onefiibi, 

with  tiie  variation  of  operatiug  on  the  salt  formed  by  the  combi- 

;fiationof  mudaticacid  and  ammoniacal  gases,  instead. of, ^e 

^.fotranon  sal-ammoniac  which,  from    its  mode  of  prepuratiop, 

-^-(^ght  be  supposed  to  contain  w^r.     He  obtained  a  sieulai 

"result,  water  appearing  when,  the  muriate  of  ammonia  was.spV 

;  limed^veriron  at,B  c«4^^i^(iglass  tube..     His  att^UJpi^paV' 

jji^-W«i  tliua.iecalledto  thesubjeoti  h^repw!^!J;t^»?FP«SW>pB'^ 

ujnch  be  had  perfonned  some, ^!a\ ago,  Qt  ubtaiuing  water  firoB 
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ilMTiate  9f  ^moQ^ia  by  }ieat,  Qwploying  t%  «t)^4fatgs  aoms^urhat 

~  jO^'^^iiqiij^^: -of  Pr.  WoUa^ton'si  cryopuofua,  ai\d   with  a 

i^i^^n^nift;    He  then  flubmitted  muriatic  acid  gas  to  expe- 

rimen^ in  TS^Ti^w  oqiodes.    Iron  filings,  perfectly  dry  and  clean^ 

haTkii;'- bem  ptft  into  a  glass  tube  surround^  with  ^and,  and 

pl^P§4llCTp89  a  fqmaQe  so  as  to  be  raised  to  a  red  b^t^  muriatic 

W^g^i  eirtfi^ated  iVom  a  mixture  gf  supersulphate  of  potash 

*4|U]4  miinate  of  soda,  and  conveyed  through  a  tube  containing 

dry  n^mriate  of  lime,  adapted  to  t^e  other,  was  transmitted  over 

ike  %mted  iron.    Moisture  immediately  appeared  in  the  tube 

b^ond  ike  ignited  space,  and  soon  collected  in  globules,  and 

'hyArf>g^O  gM  wan  disengaged.    In  another  experiment  the  gas 

was  preyioii#ly  kept  in  contact  with  muriate  of  hme  for  two  days, 

.  w^  W9B  th^  passed  by  a  tube  and  stop-cock  from  the  jar  Qver 

the  ignited  metal  with  a  similar  result.     And  in  another  form  of 

WpmM,  still  better  adapted  to  afford  a  perfect  result,  and  to 

^mte  wy  fallacy  from   the  presence    bf   aqueous  Vapour, 

Vtatfiatio  ttcid  gas  wfus  conveyed  from  a  jan  in  which  it  had  oeen 

%zpe8ed  to  dry  murifl^te  of  lime,  through  a  bent  tube  into  a  tubu- 

^'toed-  tetovt  containing  dry  zinc  filings  ;  heat  was  appUed  by  a 

lamp  ip  favour  the  action  of  the  metal  on  the  gas :  moistiire 

'f^crnd^OMfl  {n  tile  curvature  and  tube  of  the  reitort,  and  hydrogen 

'  ^gftfir- "WW  Inflected  at  the  extremity,   which  terminated  under 

~  teertiBiy^  -  The  heat  was  renewed  at  i^^tervals  for  three  or  four 

diiys^  iri&i  the  requisite  addition  of  fresh  quantities  of  the  mu- 

mJi^  acadffafi,  and  the  production  of  moistare  increased,  until  a 

veiy^sensiMe  quantity  of  water  was  obtained  at  the  end  of  the 

-'  '<expetiiiient;  - 

Jjfm.  5. — ^Tbe  continuation  of  Dr.  Murray's  paper  on  Mu- 

"rii^c  Acid  Qas  was  read.    In  the  preceding  part  of  it,  it  had 

'  apfi^^taired  that  from  the  action  of  metals  on  muriatic  acid  gas^ 

'water^il  deposited.    Tliis  is  a  result  obviously  incompatible  with 

the  doctrine  in  which  chlorine  is  considered  as  a  simple  sub- 

.-itiime^'skieey  according  to  that  doctrine,  muriatic  gas  is  the 

r^^.  ^jcH  altogether  free  from  water.     Tlie  opposite  doctrine 

.lH>ldfBg  the  existence  of  combined  watet  in  the  gas  to  the  amount 

of  »  fourth  of  its  weight,  a  portion  of  it  may  be  supposed  to  be 

■  libidra^  by  the  action  bf  the  metal.    A  difficulty,  however,  pre- 

feefttoitedf  even  on  this  view  of  the  subject.  Ihe  action  consistfi 

:^^'&e.  a^d  enabling  the  metal  to  decompose  the  water,  and 

piAt^tm  with  its  or^gen.    With  the  oside  thus  formed  the  ac^d 

ii^tte6;  «nd  no  water  remains  to  be  deposited,  since  none  is 

li^cfmted  from  its  combination  with  the  acid  but  what  is  spent 

%  ^tfite  e^idation  of  the  metal.    The  products,  therefore,  outfit  to 

^^ci^ke-same  tm  this  hypothesis  as  on  the  other,  namdy,  a  dry 

i^lWMe  (Mr  chloride,  a^d  hydrogen  gas. 

■^U' war  shown  that  the  water  obtained  in  the'  "^ents 

cotdff  hot  foe  derived  from  hygrQmetric  vapour:;  tUi  ^^^ 
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be  accountecl  for  from  the  suppOBition  of  a  iiortiort '6f'wittjei''b^g 
combined  with  the  acid  in  the  gas  beyond  that  which  is  sfrictlj 
essential  to  its  constitution ;  and  tliat  it  could  not  be  ascribed  to 
any  lower  degree  of  oxidation  of  the  metal  being  establi^ied;. 
One  explanation  remained  that  it  might  arise  from  theformatioA 
of  a  super-muriate,  the  quantity  of  water  combined  with  thi 

5|uantity  of  acid  which  forms  a  neutral  muriate  bein^  Bttfficieilt 
or  the  oxidation  of  the  metiJ,  so  that  if  an  additional  portion  Of- 
acid  entered  into  the  combination,  the  water  of  this  ihight'he 
liberated.  It  was  accordingly  found  that  the  products  ili  di 
theae  cases  were  sensibly  acid ;  and  this  even  wnen  any  goiitc^ 
of  fallacy  from  a  subversion  of  the  combination  by  the  agency  of 
water  was  obviated.  In  the  sequel,  another  explanation  wa* 
suggested  on  a  different  view  of  the  subject,  if  this  should  not  fa« 
considered  as  sufficient.  ' 

Dr,  Murray  considered  the  result  of  these  experiments  Hk 
.eataUishing,  in  addition  to  what  he  had  before  brought  forward 
the  fallacy  of  the  opinion  in  which  chlorine  is  regarded  as'fc 
simple  substance,  which,  with  hydrogen,  forms  muriatic  wrf<(. 
The  opposite  opinion,  that  it  is  a  compound  of  mnriatac  arad 
with  oxygen,  and  that  muriatic  gas  is  a  compound  of  mu;ntttie 
acidand  water,  might  be  held  to  be  established,  and  it  nndbiibt^ 
edly  may  be  maintained.  But  he  has  presented  a  different  yieli 
of  the  subject,  as  being  more  confonuable  to  the  present  sftlfe 
of  chemical  theory.  '  ■■ 

The  progress  of  chemical  discovery  has  shown  that  oy^gCS 
icannot  be  regarded  as  exclusively  the  principle  which  conuiiii- 
nicates  acidi^.  The  same  property  is,  m  different  caBW, 
communicated  by  hydrogen.  And  this  fact  he  regardsas  afford- 
ing the  only  argument  of  any  weight  in  support  of  the  'He* 
,tlieory  of  chlorine.  '-  ■  > 

When  water  is  obtaioed  from  muriatic  acid  gas,  it  does-  not 
necessarily  follow  that  it  has  pre-existed  in  the  state  of  water. 
It  is  equafly  possible,  a  priori,  that  the  elements  of  waternttiy 
have  existed  in  the  gas.  On  this  view  oxymuriatic  acid  tvfHbe 
a  binary  compound    of   a   radical   at  present  unknown  Witi. 


-oxygen,  and  muriatic  acid  a  ternary  compound  of  the 
radical  wili  oxygen  and  hydrogen.  And  when  muriatii 
•gas  is  formed  from  the  mutual  action  of  oxymuriatic  gaa'And 


hydrogen,  it  is  simply  from  the  hydrogen  entering  int(>'  the 
combination.  In  the  processes  by  which  vrater  is  obtain^  frttta 
it,  the  water  is  formed  by  its  hydrogen  and  part  of  its  taty^^ 
^t^ring  into  imion.  The  same  view  he  extends  to  the  OHtfer 
acids  which  have  been  supposed  to  contain  combined'  wtt^. 
Sulphurous  acid  is  the  proper  bmary  compound  of  sulphbrWild 
oxygen;  sulphuric  acid  is  a  ternary  compound  of  tfril^iir, 
Qxygen,  and  hydrogen  ;  and  nitric  acid  is  a  teniaiy  COrtfrtMtod 
.o/jwirosreh,  oxygen,  and  hydrogen.  ■     '''•    '>""s 
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r,Tyhil*i  cadj  of  tUese  elements,  oxjigen  and  hydrogen,  commu- 
Bicates  acidity,,  their  combined  action  seems  to  do  so  in  a  still 
bigherdegree.  Sulphur  with  hydrogen  forniBa  weak  acid;  mtii 
(Kygeo,  another  acid  somewhat  stronger;  with  oxygen  and 
ij^rogien,  oneofBtill  greater  power.  Nitrogen  with'hydrogen 
iatant^i  ,a  compound  having  no  acidity ;  with  oxygen  in  two  pro- 
poitiona,  it  forms  oxides ;  with  oxygen  and  hydrogen,  a  powerftil 
acid.  Carbon  with  hydrogen  forms  compounds  which  are  not 
acid ;  with  oxygen,  in  one  proportion,  it  forma  tm  oxide ;  in 
another,  a  weak  acid ;  with  oxygen  and  hydrogen,  the  difierefit 
regetable  acids  which  are  of  much  superior  strength. 

This  explains  the  apparent  anomaly  which  appeared  in  the 
old  doctrine  with  regard  to  oxymuriatic  acid,  that  it  is  a  weaker 
acid  than  the  mmiatic,  though  it  has  received  an  additional  por- 
boD  of  oxygen.  It  is  so  precisely,  as  sulphurous  acid  is  weaker 
tbao  sulphuric.  The  proper  points  of  resemblance  are  the  sul- 
phurous add  with  the  oxymuriatic,  and  the  sulphuric  with  the 
muriatic.  It  was  shown  tliat  oxymuriatic  acid  has  a  stricter 
uiaio^  to  sulphurous  acid  than  to  any  other  body ;  and  that  any 
devitubon  from  this  analogy  arises  from  the  large  proportion  0} 
<»^gCQ  which  the  former  contains. 

Tnerdations  of  iodine,  the  analoey  of  which,  in  some 
respects,  to  those  of  chlorine,  has  ehiefu'  given  predominance  to 
liie^  new  doctrine  with  regard  to  the  latter,  accords  perfectly 
with  these  views.  The  nature  of  the  compounds  of  iuHammabfe 
bo^s  with  chlorine  accord  also  better  with  them  than  with 
Sitbar  of  the  otiier  doctrines.  And  they  serve  to  explain  a 
nunaber  of  other  facts  connected  with  the  action  of  acids  a^d 
(heir, combinations.  They  afford,  for  example,  a  solution  of  the 
difliculty  which  gave  rise  to  the  investigation — that  of  the  ipro^ 
duction  of  water  in  the  action  of  metals  on  muriatic  acid  gas. 

Se.  Murray  extended  the  same  view  to  the  constitution  of, t^ 
alkalies.  Alkalinity  is,  as  well  as  acidit^f,  aresultof  the  t^ency 
of,  oxygen ;  the  fixed  alkalies,  the  earths,  and  metallic  oxides, 
which  hU  contain  oxygen  as  a  common  element,  forming  a  series 
ia.  which  there  is  no  well  defined  line  of  separation.  Ammonia 
^wads  insulated ;  it  contains  no  oxygen,  yet  its  alkaline  properties 
«W  «ne^etic ;  an  anomaly  which  has  led  generally  to  the  belief 
U)at  oxygen  must  exist  in  one  or  other  of  its  constituent  prin- 
ciples.! It  may  be  explained,  however,  on  a  very  difTereat 
prniciple.  As  hydrogen,  like  oxygen,  comiounicates  acidity,  so 
.a.jaiSiy,  like  oxygen,  give  riaeto  afl^nity.  Ammonia,  thereibre, 
via  be  a  compound,  of  which  nitrogen  in  the  base,  deriving  its 
alkaline  quality  from  hydrogen;  and  hence  stands  in  the  same 
.ri^R.tion  to  tlie  other  alkalies  that  sulphuretted  hydi-ogen  dpes  to 
tbfi.fKMds.  , If  .the  claim. of  the  newly  discovered  principle  m 
'..ffj^itfftifia  ^e  rank  of  an  alkah  be  established,  it  n^iay  litand  m  the 
same  relation  to  the  others  that  prusslc  acidj  f^^Otoet^  the 
vegetable  acids,  do  to  the  acids.  ■'■'  '   '' 


'tfbbiftxe<t'^d)t:di^,  beryte«,  atroelites,  snA  linbev  karfe  beea- 
BB^rfrsed  to  contain  combjrted  water,  eesential  to  tiiBin  ia  tfaeir 
Hlfeiifatefi  fhrm.  It  is  probable  that  the  elements  of  water  ntthet; 
eidst  in  direct  combination  with  tlieir  metallic  base ;  that  potas(V{ 
fi^  example,  ifl  d  temary  oampound  of  potasflium,  vxy%vav  ^ti- 
hj#og*n.  Attd  thus  the  entire  claw  will  exhibit  tlie  state  relam 
tkibdUB  theelaea  of  dcids;  eome  being  compounds  ofabaifiewnA 
o*JgeH ;  ««Sionia  a  compovmd  of  a  baae  with  hyxirogen  i-  Hrf; 
potash,  feodft^  Uce.  cotnpounds  of  a  base  with  oxygeu  and  hydregmi. 
And  thee^  IftKt,  likelheanftlogous  order  nmong  the  acids,  exceed 
the  others  in  power.  When  »n  acid  and  alk^i  unite,  th*. 
h^rt»gfeh  of  both  is  expended  in  forming  water.  The  neutrali 
sftiW,  therefore,  fccoording  to  these  TiewB,  will  be  either  «»»» 
cdtx^un^  of  two  batiaty  compounds,  one  of  the  radical  oF^, 
aeid,  tfe^  otiief  of  the  radical  of  the  baae  witJi  oxygen;  or  they. 
a!<e  ternary  cOtnpoundB  of  the  two  radicals  with  oxygrai.  "Uma, 
IfttteHs  the  more  probable  opinion. 

At  the  fiiaie  meeting,  Dr.  Brewster  eoitirtiunicated  a  vtrfi 
iMefeBtinfpap€F>  coftBiatingof  &xtacWof letterBfromMr.  Bon^ 
tGt^bM'Atl^t' theKev.  Dr.  Boog,  of  Paisley,  giving  an  waoounl) 
of  the  recent  discoveries  respecting  the  ephmx,  and  the  pnmnfe 
pyfatnid  of  Eg^t,  which  have  beeaimade  by  Captain  C.iuid  Mr. 
Salt.  By  very  laborfOUR  excaitrtionB,  whica  were  made  in  nitt' 
by  the  R*nch  eavans,  these  gentlemen  have  discovered,  thst^ 
toe  spiliax  is  cut  oiit  of  the  boIkI  roci  on  which  it  waa  suppoeed' 
ttt^ly  to  rett.  'fhey  found  thett  ths  short  descending  pamMS: 
tk  th^  tiita-ance  totiie  pyramid,  which  aftet^vkrdi  ascends  to  va», 
W*»  ehajftbeltSi  ttws  comimied  in  a  8t«(ifht  line  through  tHebwte 
6f  the  ^ywirfiid,  into  the  rock  wpoii  which  the  pyraiflid  Rtandaii 
"iWS  fie*  paw!^gpj  dfter  joining  what  wfis  formerly  c^ed  -tbh 
well,  is  eOTH»ftt*d  for^v«rd  in  a  horizontal  hne,  and  tenminaleK  iiK 
AtreH  ten  feet  deep,  exactly  beneath  the  apex  of  the  pyrtuuid^i 
an4  it  the  depth  of  100  feet  below  itG  base.  Captain  C  faafc 
li&e'cHBe  discovered  an  apartment  immediately  above  tbeKiBg**) 
c4iMber,  And  exactly  of  the.  eame  size  and  the  sfsne  fia«  traufi 
fMAiehip,  but  enly  four  feet  in  height.  ■  ,it 

Jan.  \y. — Tlie  second  part  of  1>.  Ure's  paper  an  M«tiiUM> 
Acid  Gas  was  read.  In  this  part  the  author  showed  that  the 
a£dte  of  the  Mntmonia  has  no  eencem  in  the  produotioB  of  lAft 
#fcter ;  for  die  whole  aaote,  conpetent  to  tie  weight  of  *lt) 
einployed,  fsPecoy^r^le  in  a 'gasehns  ktrra.  Itis  thea  «mMti«^ 
mentally  demonstrated,  that  the  sal-ammoniac,  resulting  nixki 
the  uBJon  of  the  two  dry  constituent  gases,  yields  water  in 
similar  circumstances.  No  water  could  be  obtained,  however, 
by  heating  dry  sal-ammoniac  aione,  or  in  contact  with  charcoal, 
or  even  by  passing  its  vapour  through  ignited  quart?  powder. 
Hence  Dr  Ure  infers,  that  the  traces  of  moisture,  fonaerly 
observed  by  Dr.  Murray,  on  exposing  sal-ammoniac  to  heat, 
laasi  h&ve  been  the  hygrometiic  waitei  o^  Vfa.e  ion^ifectly  dried 
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m^  ■"'^-Koi^  ^tiety  of  Ednb9r^*-^->f>-x'\  Ul: 

saltj'^  ln:4oiffiniiation  of  this  opioion,  Dr.  Vre  Eadi  ih«t  both 
COiaAa^  saj-^mmoniac,  ai\d  Hmt  condensed  from  the  oompoDest 
gBse^i' attract  moieture  frum  the  air  to  tbe  amount  of  six  or  seven 
per  tieiiit;  The  latter  prepRnttion,  from  ita  being  wore  finely 
citOimiMtt!^  than  lh«  other,  becoDMB  even  pasty,  whcfi  sx^Qaed 
for  a  day  to  the  hamid  atmosphere  of  tliis  country.  By  tda« 
cBtit^TBfl  application  of  heat,  this  hygrometrical  water  may  be 
enfffely  expelled;  when  the  salt  resumes  exactly  itu  pi-ii>tjue 
weiabt  and  drynena.  Dr.  Ure's  concluding  experiment  c^^tisitits 
irt  the  tr«ni<raission  of  dry  muriatic  ncid  gas  over  ignited  lamings 
of  pure  iron,  when  a  portion  of  water  or  litjuid  acid,  correapond- 
isg  in  quantity  to  the  proportion  of  muriate  of  iron  formed, 
^waTB  makes  ,its  appearance.  Tlie  muriate  of  iron  Beems 
peCiiUar.  It  is  insmall  plates,  or  spangles,  offi  micaoeooa  lustre, 
ud  sppean  to  contain  a  snudler  proportion  of  troo,  and  thai  in 
atowtM'  state  of  oxidizentent,  than  the  common  muriatod  black 
mode.  The  Doctor  infers,  ti-om  the  whole  of  these  researches, 
that  chlorine  is  oxyin«riatic  acid ;  and  that  the  hydro-cJiloric 
gBB  of  Sir  H.  Davy  und  M.  Gay  Lu^sac  consistx  of  an  atom  of 
day  msiiatic  acid  united  to  an  atom  of  water,  like  gaaeouK 
swpfanric  and  nitric  acids, 

Ju  the  same  meeting  a  paper  by  Dr.  Brewster  was  read,  on  a 
Bin^^lflr  afi«ction  of  the  eye  in  the  healthy  state,  in  conttequeno» 
of  t#hi(^  it  loses  the  power  of  geeino;  objectB  within  the  spbere 
(^■distinct  vision.  When  the  eye  is  steadily  hxed  upcai  any 
obyeet,  thts  ob|ect  will  never  cease  to  become  visibk  ;  but  if  thf 
ey4<i«  steadily  directed  to  another  object  in  ittt  vicinity  wiiih)  A 
■em  tlM<  lirst  object  indirectly,  thia  first  ol^eot  will,  afUr  a  certain' 
ttme^entirely  disappear,  wheth^it  is  seen  with  one  or  bodi  eyes, 
■lBft*ver  be  ibi  tbim  or  colour,  or  its  position  with  respect  to  titk 
aSHof  vision.  When  the  object  is  such  as  to  produce  ita  aou* 
dsntat  colour  before  it  vanishes,  the  accidental  colour  diaappe«iB, 
ahm,  along  witJi  the  object.  The  preceding  experiments  have  m 
CWBWXion  n-hatever  with  those  of  Mariotte,  Picard,  and  he  Cat^. 
retacive  to  the  entrance  of  the  optic  nerve.  In  the  course  of  thif 
niv«stigation.  Dr.  Brewater  was  lad  to  a  new  theory  ofacoideoUj 
OOloUTB,  which  will  be  read  at  a  future  meetjug. 

'  III  'consequence  of  the  very  ample  account  of  th«  procsedia^: 
ifAe  KoyaiSociety  of  Edinburgh,  the  reports  from  tliaGeotog^ical.' 
imilJaama  Societies  are,  d' neceasity,  pgetponed to tbe  nud 
onoth.  ,  -:.i 
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Article  XVI.  litlKu 

BCIPMTIFIC   IMTELLIGENCE,    AND    NOTICfft    O?  .B^J^,^^^, 
CONNECTED    WITH    SCIENCE. 

I.  Lectures. 
*':S|1r.  Cooper  will  commence  his  next  Course  of  Lecture^  pn 
Chemistry  early  in  the  present  month,  at  his  house)  89,  Strang, 

*\  II.  Graphite  ia  Scotland. 

^  (To  Dr.  Tbonson.) 


The  discovery  ofgraphite,  imbedded  in  iaicaceouBSchistus,at 
Strath farran,  near  Beauly,  Inve mess-shire,  has  not,  1  believe 
been  publicly  noticed.  Dr.  Davidson,  Professor  of  Natural  Philo- 
sophy at  Aberdeen,  had  examined  the  beds  a  short  time  pre. 
viously  to  my  arrival  at  that  city,  in  September  last :  he  obligiiigly 
communicated  to  me  the  following  account,  and  gave  tna 
Bpecimeos:  1 

"  There  are  three  beds  of  compact  graphite,  varying  in  thicK^ 
ness  from  15  to  18  inches ;  they  are  separated  by  interveiaiii 
beds  of  micaceous  schistus,  about  four  yards  in  thickness.  '  TO) 
beds  dip  at  an  angle  of  about  25°,  The  schistose  laminm  of  til« 
rock  dip  in  the  Same  direction,  and  at  the  same  angle.  .T^ 
beds  of  graphite  appear  to  extend  from  the  top  of  the  hiH  t^  tlie 
bottom,  as  far  as  can  be  discovered.  Workings  have'lieej 
commenced  in  these  beds,  but  have  not  been  continiie<I  w 
enou^  to  discowr  what  may  be  the  quality  of  the  mitieral  lA^ 
distance  tix)m  the  surface."  The  specimens  given  mebyUii 
Davidson,  though  greatly  inferior  in  lustre  to  the  bestgrapluteoF 
BorrowdaJe,  yBt  possess  all  the  characters  of  true  graphtt^? 
they  are  «ott  and  eectile,  and  leave  as  distinct  a  mark  Oh  pnp^ 
as  the  best  specimens  from  Cumberland.  These  specimens iiaVi 
the  curved  laminar  structure  of  many  varieties  of  mica  slate,  and 
the  surface,  which  ia  weathered,  has  a  very  close  resemblanbc  to 
tiiat  rock.  Internally,  the  mineral  appears  to  be  coinpoBed  of 
jQinute  lamiose,  like  mica,  which  are,  nowever,  true  graphite,  i 

The  circumstance  of  mica  slate  impressing  its  form  wii  ^ 
gbnicbire  on  the  imbedded  mineral,  so  different  in  cou^ioratiGti^ 
may  appear  at  first  extraordinary ;  but  it  is  an  effect  aaalagotb 
to  what  we  may  observe  in  other  situations.  The  great  tmctnf-  •* 
ogity  of  the  Borrowdale  graphite  is,  as  I  have  reason  to  bebdve, 
derived  ;rrcint  that  of  a  soft  adjacent  bed  which  accompanies  M. 
The  peculiar  unctuosity  of  the  Ulverstone  iron  ore  is  darivefl 
from  the  &ame  cause  ;  and  numeroiu  instances  might  be  meB)- 
tioned  where  the  qimlity  of  metallic  ores,  and  of  the  metals 
obtained  horn  them,  appeu  to  be  affiecleA  teg  t^ia  rack  through 
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wUch  they  pass.  To  this  cause  may  probably  be  ftscribed  the 
Afferent  qualititiea  of  the  copper  obtained  from  the  Ecton  mine, 
and  the  mines  of  Cornwall.  I  am,  Sir, 

Your  obedient  servant, 

l^i^MiAdt4»re«r,  BiiforS-ijitart,  tkc.  10.  RoBEKT  BaKEWEIi!,' 

III.  Third  Volume  of  the  Memoirs  of  the  Society  of  Arcveil. 
In  consequence  of  the  copy  of  this  work,  from  niu<^  the 
^^tors  took  their  list  of  its  contents,  being  accideatally  impeifect, 
they  omitted  the  last  article,  which  is  a  notice  by  M.  BerthoTlet 
on  the  decomposition  of  the  oxymuriatic  acid.  It  consists  of  a 
short  paper,  id  which  this  celebrated  chemist  renounces  hia 
ibrmer  hypothesis  respecting  the  composition  of  this  acid,  as 
consisting  of  muriatic  acid  and  oxygen,  and  adopts  that  of  its 
teing  ft  aimple  Bubstance,  which  forms  muriatic  acid  by  being 
amt«d  to  hydrogen. 

';'     _  IV.  Civil  Engineers, 

^  .j^^ppiety  has  recently  been  instituted  in  London  by  some 
yj^iiag,.mea  following  the  profession  of  civil  engineers,  foi  the 
purpose  of  mutual  communication  on  the  many  important  topics 
lif^^eidj^t^,  or  more  remotely,  connected  with  their  professLonal 
D^i)(te..,.  TJic  principle  of  their  association  is  the  difiiiaion  of 
uif^]j(,nowledge  among  all  the  members  j  ou  which  account  the 
^^g^.iti  restricted  to  practical  engineers,  and  to  such  students 
w^enei!«l  science  as  have  especially  directed  their  attention  to 
^9^  anbjects  which  particularly  concern  the  civil  engineer. 
r,_.^eni^etipgs  are  held  once  a  week  during  the  winter  season^ 
gosifa^^  ,f:,i;)n:unences  with  the  reading  of  aji  original  essay,  to 
^^c^,sficceeds  the  discussion  of  a  topic  previously  agreed 
appa.. ;at  a  former  meeting:  information  relative  to  projects, 
tuTeittions,  public  works  in  progress,  Slc.  closes  the  sitting.  A 
Soct^  so  cunetituted,  and  sustained  with  spirit,  cannot  but 
prove  of  great  advantage,  botlt  to  the  individual  members,  and 
to.tVe  publtcatlarge. 

V,  Ailroiiomif. 

•  Mj  Biot  lias  been  appointed,  by  the  Institute  of  France,  to 
visiC  this  comitiy,  in  order  to  unite  with  the  gentlemen  who 
coiiKluctthe  Trigonometrical  Survey  of  Great  Britain,  in  making 
astronomical  and  other  observations,  at  or  near  the  northern 
xxtvemity  of  the  British  Isles.  Dr.  Ohnthns  Gregory,  of  the 
fioyal^Mditary  Academy,  was  associated  with  them  for  the  aamfc 
pdipoee.  '  '■' 

■  /la  the  months  of  May  and  June;  M.Biot,  aflsistedby  Captaii 
ft.  Mudge,  a  son  of  (Joionel  Mudgp,  made  expenraenta  At 
Leitii  IFoil,  on  the  loigthofthe  sefcOnds'pendahim,    Thcapm- 

ratos  Bmplbyed  is  of  me  kind  recommended  by  Borda  for  thM 
purpooe,  wiui  slight  moditications.  When  the  experiments  arid 
<i}atificts<iiastnMit^ioa]  ebfiervationft  «t,  \ie«l^^»i«c«  XftrffixoaXtA^ 
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Cdlaoel  Madge  was  obliged^  by  ill  health,  to  i^^At^pifih  tint,  faiff<, 
thu  proHectition  oi  t.he  summsf's  operations,  and  jretora  it% 
England.  But  Dc.  Gregoiy,  Capt.  Colby,  and  Capt.  Mudj^c^, 
accoinpaaied  M.  Biot  to  tne  Zetland  Isles,  for  the  purpoueoCi 
dietributing  among  tbeta,  and  cairying  through,  the  profMSoii 
expeiiments.  The  stiition  chosen  by  thefse  gentlemen  in  coai(; 
cert,  for  their  common  operatione,  was  Balta,  a  email  islaiidy  iql 
noitk  laljtut«  60°  46'.  But  aa  thie  island  had  no  permanent' 
reaidences  upon  it,  M.  Biot  removed  to  the  neighbonriui;  islwHli 
of  Unfit,  where  be  obtained  comfortable  acoDofinodatione  £ai, 
hiqiself,  and  a  convenient  building  in  which  to  fix  and-arrangfti 
hi^  p«ndiiluni  apparatus.  Here,  therefore,  this  gentlemanf  af^i 
assisted  by  Captain  Mudge,  made  experiments  and  observal^^t||i 
analogous  to  those  wlucE  had  been  made  at  Leith  ;  wliile  Cm. 
tiUn  Colby  and  Dr.  Gregory  employed  themselves  at  Balta ;  tad 
former,  principally,  in  carrying  through  a-numeroua  seiiefli'tif 
observations  with  the  zenith  eector,  for  the  delerminatioQ  sCf 
the  latitude  ;  the  latter,  principally,  in  observations  with  alj 
ftttnsit  instrument,  to  determine  "  the  rate  "  of  Pennio^tbtfg 
aatranoroical  clock.  Other  operations,  of  a  subordinate*in(^^ 
need  not  be  alluded  to  in  this  account.  ■    i-.'  id 

Dr.  Gregory  afterwards  made  observationR  &t  Marischol  Gobi 
!eg«,  Aberdeen,  to  determine  the  rate  of  Peimington'a  cldckn 
tbere ;  and  on  trying  the  clock  at  Woolwich  Common,  aftefiitSo 
return  from  the  north,  he  found  that  its  rate  was  preclsel^ibfla 
fieme  as  it  was  last  April,  before  it  was  taken  out  on  the  ea^us*') 
dition,  rri-1'J 

M.  Biot  and  M.  Arago  have  also,  it  is  understood,  niad^f 
jointly,  some  pendulum  experiments  at  the  Royal  Obsenrtttoryj) 
Greenwich  ;  and  it  is  expected  tliat  the  several  indivldu^  •tmii 
reppai  the  experiments  and  observations,  in  more  southerly  sU- 
liona,  during  the  summef  of  1818.  * 

None  of  tlic  results  are  yet  published ;  nor  does  it  seem  fdto^ 
g«her  proper  that  they  should  be,  till  the  proposed  series  of 
operations  is  termiiiafea.  But  it  is  hoped  that  the  deductioiri 
wnicli  the  whnjc  wilt  furnish  will  be  highly  useful,  in  reference 
to  the  real  lenE^h  of  the  Seeonds'  pendiitum,  the  variiitions  of 
gravity  in  diderent  latitudes,  and  the  approximate  figurr  oUtha 
e*rtfi.    -  ...    ;-,",3 

'^VI,  Efjiloam.  ia  a  Coal-Mi ne  in  the  Counl^  of  Durham.: 
Jvae  fbllowina;«ccottrtt  of  another  of  these  filtal  aeCt(Jeflt«/J  *(* 
taken  from  the  Fyne  Mercurv,  Dec,  23:  ■  '•'■'■'^ 

"  Oa  Th"ui&day,  Dec,  18,  ao  explosion  of  &re-,damp  OGCi^ecI 
in  the  Plain  pit  at  Rainton  colliery,  near  to  Houghton-le- 
Sprin".  'llie  totaf  number  of  lives  lost  amounts  to  26;  10  miei*. 
and  16  boys.  The  eXplosMon  took  place  at  three  o'clock  in  tto' 
moreii^,  before  the  hewers  had  descended  the  pit?  and  froih 
/Us  cwttunstaace.  about  lliO  ^Tn  ka^tt  b^cu  i^ie,&ei:ved.    Eveiy 
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fftmiM  WtiMJieAde'  to  render  aasistance  to  those  in  the  mine^ 
aftftlflf'^greitto  add  that  two  of  the  above  men  feD  a  saoriiice 
t^J^^U  huttiane'  end^^dtita,  having  been  snfFocated  by  the 
ijbpdperilir.  ifh^  viewers  and  agents  were  extremely  active,  and 
M^fiMfy  f^sitreS  tte  Mide  fkte.  A  coitespondetit  yrh&  Vinited 
A^'^t '  iia jB-^^  After  paitictilar  hlc[uiries^  f  found  that  though 
Dk  Ul«ltinj'8  safety  lamps  have  been  generally  employed  in  the 
dHHMen  otlojiy  r.  An<i  Vatie  Tempest,  it  so  happened  that  this 
pltfMa^  )i^rtetofE»#b^en  «o  free  from  fire-damp^  that  no  safety- 
Istteip  liad  eVer  been  used  in  it/  All  the  dead  bodies  were  got 
ottt -by  Sunday;  13  were  buried  at  Houghton^  and  four  at 
Chester,  on  Satoiday  evening ;  and'  the  remaining  nine  were 
intefteft  at  die  fbftnfet  place  on  Stmd&y/' 

..  YJLL  J)r«  Brewsteft  Experimenti  on  Surfaces. 

«W4k*ue  requested  to  insert  in  the  AimuIs  the  foUowiag  iioti^ 
wUck<tippeared  in  the  last  number  of  the  Journal  of  Science  and 
tittdkrtB:. 

'WtfMderstend  that  Dr.  Brewster  has  kttely  cotnpl«tM  a  seriea 
ofexperiinents  on  the  action  oftfae  surfaces  of  orystallieedibodies 
in  the  polarisation  of  Ught ;  and  that  he  has  detemined  the  laws 
accaran^  Id  which  the  forces  emanating  from  the  tfiu^e  are 
modified  4qr  the  polarising  forces  which  efiHanate  from  the  axes 
of  ci^iisls^^  As  It  had  alwaye  been  taken  fer  graatedy  inconse- 

iptinoi  of  some  incorrect  erperimentil  tiy  Mahis,  that  these  last 
oroeehad  no  influence  whatever  upon  the  fost,  tiie  results 
obtained  by  Dr.  Brewster  must  be  considered  as  very  interesting 
and.  nflportant,  particularly  as  they  lead  to  new  views  respecting 
the'orvnarv  attraction  of  repulsive  forces,  by  which  ^e  pheno* 
mena  <if  refraction  and  reflection  are  producea. 

.  -  ■     •  ■  ■  ■ 

I    I   Ml  ri  i  m\   I    I  ni  m  i' 
Article  XVII. 

r..    ,  .      l^cietUific  Books  i»  hand,  or  in  the  Press,  , 

Kri'VI.  ef  the  Ordnance  Sarvey,  including  the  greater  Fart  6f 
jSurry,  with  Portions  of  the  adjaoem  Counties  ef  Wilts  and  Hampshire. 

Mr.  MaW  ts  about  te  publish  Itoiliar  Lessens  in  MinerAkvy,  in 
irhich  iintt,.be  cExplained  Ihe  Methods  of  dis^ngguihiBg  oae  Mineral 
^romaDother. 

'A  n^fw  'Ewtion  of  Kilchmer*8  Practical  Obser f atious  oh  xelesoopes^ 

Pr*  4^stroDgVi  Practical  Hlastrations  of  Scarlet  Pever,  MeovieSy 
Fidipai^ary  tilonsamption,  and  of  Chronic  Nervous  EKseases^  is  }u$l' 
re^i^i  as  i^  aaj^w  Jpidi^ion  of  his  Work  on  Typhus  pev^iy  . 


'■-.■-  •  •  •   I     •     .      I 
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Article  XVIII. 

Astronomical,  Magnetical,  ami  Meteorological  Obseivatio 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 
Lalilude  51"  3V  4S"  Ni.rlh.     Longitude  weal  in  time  1'  BO-T'. 

Astronomical  Observation. 

iDimcnian  of  y  Virginia,  Dec.  30,  I4>>  51'  15"  M,  Time  at  Buslic]-. 


Magnetical  Ohsenatiom,  1817.  —  Variation 
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Meteorological  Oburvations. 
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Meteorological  Observations  continued. 
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TUe  quanti^  of  rain  that  fell  betwe^  npOHi  Pec/2i  %nd  noon, 
Jan.  I,  was  2*267  inches.  Th^  quantity  that  teJk  during  the 
same  peiiod  on  ths  roof  of  my  observatory^  which- is  flaL  covered 
with  leaAy  and  contaim  359  s^perficipl  toj^t^.w^  2'33D  iqohes: 
this  near  agreement  of  quantity  implies  that  ^he.  osua^  conical- 
shaped  phmometer,  one  foot  in  diameter,  19  n^cienOj  accurate- 
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32 

40-0 

ps 

24 

u 

s  w 

29-80 

29-57 

29685 

43 

34 

38-5 

97 

72 

1 

.16 

s  w 

29-53 

29-30 

39415 

50 

35 

42-5 

9S 

32 

..    ,.     17 

s  w 

39'53 

38'8S 

39-205 

4a 

35 

4i-5 

r-t 

.67 

■  .<        18 

4  w 

28-88 

2B-74 

28-810 

34 

6* 

2 

,     ,       IS 

Var. 

29-3Q 

28-88 

29-090 

46 

39 

42-5 

76 

15 

20 

N    E 

29-^6 

29-60 

29-530 

40 

27 

33-5 

SI 

N    E 

29-50 

29-44 

29-470 

33 

2S 

30-5 

89 

N 

29-53  29-46 

29-495 

33 

29 

31-0 

.74 

83 

S      E 

29-65' 29-48 

29-565 

32 

20 

26-0 

65 

0 

34 

N    E 

29-901 39-65 

29-775 

32 

24 

28-0 

80 

2S 

N    E 

30-o6^29-90 

29-980 

33 

22 

27-5 

78 

S6 

Vk. 

30-08,29-80 

29-9«J 

36 

32 

29-0 

77 

10 

W 

s   w 

29-63 

2Q--t3 

39' 535 

37 

32     34-5 

92 

3 

S8 

N  W 

30-10 

29'6a 

■29-360 

S6 

21      29'5 

72 

29 

8    W 

SO- 10 

29-97 

30'035 

S3 

93 

28-0 

65 

-"-■■  -.-SO 

Var. 

30-00 

2;>-93 

29-965i 

40 

23 

31-0 

6 

;   ..    81 

N    -B 

30-01 

3000 

90-005 

35 

21 

2B-0 

1     93 

c 

30-08 

38-54 

29-ioa 

48 

18 

32-66 

78 

^ 

Th*-  obstnMoiu  in  each  1ln«  of  Ib«  table  apply  to  a  ptrloA  of  twMtj-foar 
huun,  twginiiiiti  ri  «  A.  M.  on  the  day  iadlaifd  in  the  lint'  cdlivD.    A  da*li 

dcNuin,  tUat  tli«  retnll  is  iDctqded  ia  the  next  followiag  ohacTTUtiou, 
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REMARKS. 
TkKlfth  Menlh.—'S.  Some  rain.  a.m.  S.  Hftur  frosi:  Cirreilranu :  lb«  ikjr 
quickly  overcut  I  loracsudrtenshntrirs  fullimcd  :.fTpning  Wimit,  tlic  windgniic 
to  NE  wilb  force,  i.  Hoarfroad  fiae,  «>»i  Cirrtslinlus :  miaty,  p.m.:  wiBd; 
aiebl.  3.  Very  rioudy,  a.m.:  a  gale  in  Uie  oiic'ili  followed  by  rda.  6.  Om- 
cail,  a.  m.  :  fine  and  calm  mid-day  :  CJiT0ci«n"'>u.  T,  floar  frinl :  Clrruatratia, 
wilh  a  ilormy  appearance,  B..  ni.  1  fine,  p.  Di. :  ralo,  wilh  a  gale  of  wind,  in  ihe 
nigbt.  8.  CrrroifralNial  lun-riie,  Ihe  wind  gone  dnwai  net  at  inlervali:  AbnM: 
much  itlnd  again  at  night.  9.  Cloady,  h.  n,;  iiboul  nana  Cirrstfrstw,  and  aflcr 
■I  Cirri  in  eleialed  bnrb  ((relcbiog  N  and  S,  coloured  red  al  &an-eet:  ilarlight,  with 
■nail  iMteorf.  10,  Snowing  by  dIdc,  a.  m,:  al  eleven  (he  ground  nos  white,  ithiB 
iteeaaed  :  clear  night.  II.  The  sun  energed  from  Cirratlrati  :  rollier  mi>ty  nir: 
the  wind  gentleal  SW,  a.m.  bnt  eniterly  iu  I  be  night.  IS,  a.m.  Vane  at  SW : 
calm:  much  rime,  irilh  a  miEly  air  till  eveniug:  a  thaw  in  liie  night.  13.  Ob- 
acure  by  Cirrmtraiui,  a.m.:  tbe  hygromcler  proceeding  lonarda  iriDUture:  rsis, 
gentle  in  the  day  :  heavier,  with  wind,  in  the  night.  14.  Cirrtatralui  prevailed  iiia 
uniform  clute  canopy  about  the  height  at  the  neighbouring  bills,  on  »hieb  I  found 
it  mill)  in  coniequence,  while  iniall  rain  fell  belew  :  early  in  Ibe  night  came  on 
wind,  with  showers.  A  perfect,  but  colourletB  luntr  boK,  was  observed  BboH 
ten,  p.m.  and  reported  to  me  by  a  geolleman  whom  i  accidentally  met  with  U 
Stamford  Hill  in  the  morning.  15.  Hoar  frojl:  the  sun  emerged  from  a  low  Cftr*. 
stratv!  very  wet,  p.m.  and  night.  10.  Wcl,  a.m.;  in  ll«  niirht  a  heavy  gale, 
ccaiiug  about  three.  IT.  Fair,  a.  ui. :  obscure  aflerwariis  by  Cirrntrmliai  in  IU 
night  a  moat  violent  weElerly  gale,  increasing  and  decreasing  in  force  by  dow  k- 
toTol*,  with  much  raio.  IS.  Wiudy:  bright  moonlight.  l9.Wei,p.ja.  SIX  Ik 
wind  got  to  NB,  a  fmh  breeie,  but  al  night  the  clouds  came  from  NW.  ThM 
wai  a  manifest  mulaal  attraction  between  the  low  clouds  and  the  EmokeoT  Loadai, 
SI.  Fair:  the  clouds  tending  to  Cuiauloilratiu.  22,  A  very  slight  BiiriDkllu if 
tnoir,  cryitalliied  in  stars.  25.  The  tame,  in  grains  as  Sne  as  batket  tilt 
at.  Orange^aloured  tun-rise,  with  red  Cirrii  hoar  frost:  a  lunar  corvM  1M 
aighl,  lurroanded  by  a  prismatic  halo.  ST.  After  line  dry  frost  for  some  dsyi,  • 
(baWeorty  ilk  ran  ruing,  with  rain:  in  the  night  a  gale,  with  showers,  after  whidr 
«gn»tnd  frost.  88.  A  little  snow  at  mid-day;  tbe  temp.  19°  on  the  grouud*! 
Bigbt.  30.  Wet,  p.  m.  31.  A  frozen  mist  came  on  at  eight,  a.  m.  from  the  MMl- 
mrd  I  and  aAer  a  clearer  interval  (here  was  again  a  very  lliick  fng  in  the  ereniog. 

Rl^SliLTS. 
Windj  Variable. 

Barometer:  Geral^il  height SOOM indie* ; 

Least 2S-54  inches; 

Mean  of  the  period    ,  ...  S9-50B  iochet, 

Themomeleri  Greatest  height 46° 

Lent  18= 

Mean  of  the  period  3B-6e» 

Mean  of  the  bygrometer IR" 

,  R«in  S'fiainobet, 

EvBportUion OSS 

TotiKOiAif,  ririt  Menlk,  10,  1818.  L.  HOWARD. 
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Article  I. 

■   Biographical  Notice  of  M.  DuhameL 

th^jOBiials  and  other  records  of  French  science,  during  the 
fast  iialf;06ntuiy /the  name  of  Duhamel  very  frequently  occurs ; 
aM  tho«6  who  have  not  particularly  in(]^uired  into  the  subject 
woiifld  tiaXurxdly  attribute  the  various  memoirs  and  observations, 
lo'fridclh  this  name  is  attached,  to  one  and  the  same  person. 
The'  oeleibrity,  however,  of  the  name  of  Duhamel,  has  been 
ftcquit^'b}^  the  meritorious  laboms  of  three  individuals;  namely, 
M.  JDuham^Ide  Mon§eau,  who  particularly  devoted  himiself  to 
ihe  study  of  botany  and  vegetable  physiology,  and  to  the  im« 
j^vement  of  French  agricmture ;  the  subject  of  the  present 
s&rtlde*;  ahd  his  son,  the  only  one  of  the  three  who  now  survives, 
and  who  occupies  the  post  of  Inspector  General  of  Mines  in  his 
itdtive  c6untty. 

Jean-Pierre-Frangois  Guillot  Duhamel  was  bom  at  Nicorps, 
near  Coutances,  in  the  year  1730.  After  acquiring  the  usual 
elements  of  literature  and  of  science,  he  was  admitted,  in  his 
22d  year,  elive  desponts  et  chaussies,  or,  in  other  words,  com- 
menced his  studies  as  a  civil  engineer. 

About  this  time  the  French  government,  sensible  of  the  igno- 
rant and  imthrifty  manner  in  which  the  mines  of  that  country 
were  wrought,  and  the  metallur^cal  establishments  immediately 
dependant  on  them  were  earned  on,  resolved  to  make  great 
efforts  to  reform  and  improve  these  very  important  branches  of 
public  industry* 

In  order  to  obtain  the  information  required  for  the  due  execu- 
tion of  this  very  important  measure,  it  was  resolved  to  send  a 

Vol.  Xi;  NMII.  L 
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deputation  to  the  mining  districta  of  Geniiajiy,  Sweden,  and 
Huglaud.  The  merit  of  young  Duhamel  liad  attracted  the  notice 
of  M.  de  Trudaine,  Contioller  General,  who,  accordmsly,  in 
1754,  appointed  him  to  visit  the  raining  eBtablisliments  of  France, 
and  two  yaars  after  associated  him  with  M.  Jars  in  the  important 
and  delicate  commission  above-mentioned.  In  the  course  of 
three  years  the  zeal  and  indefatigable  activity  of  the  two  aSao- 
ciates  had  carried  them  through  the  mining  mstricts  of  Saxony, 
Austria,  Bohemia,  Hungary,  the  Tyrol,  Carinthia,  and  Styria ; 
they  then  returned  home,  brin^g  with  them  a  vast  treasure  of 
useful  and  interesting  observations,  particularly  with  regard  to 
the  manufacture  of  iron  and  of  steel.  These  were  immediately 
applied  to  practice,  and  thus  gave  the  first  impulse  to  the  great 
exertions  which  have  since  been  made  by  France  in  order  to 
perfect  tiie  quality  of  the  most  intrmsicBlly  valuable,  and  most 
extensively  useful,  of  all  the  mineral  productions. 

M.  Duhamel  appears  not  to  have  accompanied  M.  Jars  in  his 
subsequent  joumies  to  England  and  to  the  north  of  Europe,  but  to 
have  been  employed  for  some  years  in  reducing  to  practice  ^ 
loibrmation  which  he  had  collected  The  iron  worts  at  Ru^ec 
were  founded,  or  at  least  rendered  productive,  under  his  supet> 
intendance:  the  first  good  cemented  steel  of  French  maamc- 
ture  was  made  here,  the  annual  tjuantity  of  which,  even  in  1767( 
had  already  amounted  to  about  oOOO  quintals.  Having,  by  Iwi 
regulations  and  personal  siiperintendance  placed  this  importsst 
estaUishment "beyond  the  lisk  of  ordinary  casualties,  he  succcffr- 
ively  jwdertook  the  management  of  other  mining  adveBtuR% 
and  thus  communicated  to  a  perpetually  enlarging  circle  0i 
inJ'ormation  gained  by  him  in  foreign  countries,  modified  sid 
adapted,  by  his  own  resources  and  good  sense,  to  the  pepwafl 
circuniEtancea  of  each  case. 

In  1781  he  was  nominated  Inspector  General  of  Mines;  ^ 
the  periodical  journies  made  by  him  iu  the  pertbrmaiKe  of  thtp 
duty  afforded  him  increased  opportmiities  both  of  acquirjilg 
knowledge  and  of  putting  it  into  practice.  Shortly  after,  as 
was  appointed  Professor  of  Mining  and  of  Metallurgy  in  the , 
Ecole.  Roifal  des  Mines,  a  trust  fcr  which  he  was,  perhaps,  ^ 
beat  qualified  of  any  man  in  France.  He  retained  this  sitM^tf^ 
for  12  years,  in  the  course  of  which  ^most  all  those  ^]^  mm 
who  now  adorn  and  dignify  the  Cviys  des  Mines  came  under  hi* 
instructions. 

He  puUiehed  a  treatise  on  subterranean  geometry  in  l^S'i 
and  drew  up  for  the  Encyclopedic  Methodique  the  whole  of  the 
articles  r^Jlative  to  practical  mioi^g.  He  was  elected  a  member 
of  the  Academy  of  Sciences,  aijd  commuiiicated  to  tha^  learned 
body  several  memoirs,  which  are  inserted  in  the  seri^  of  theif 
Transactioos.  ^   ■  ' 

In  his  59th  year  the  French  Revolution  broke  out;  bat.th4 
rarJous  chiefs  and  patties,  tmder  whose  brinf  and  iron  sway  the 
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wairing  ^tem^ois  of  the  political  chaos  arranged  ot  seeme4  to 
i^nwge'^eftiselveBy  were  all  too  sensible  of  the  merit  and  us^ul^ 
fi^nn  i>f  fiubftmel  to  'offer  him  much  molestation.  He  accordingly 
wkB  ritikiax^0d  a  jnemBer  of  the  first  class  of  the  Nfitional  Insti"^ 
tutb,  r^teiiied  his  silnation  in  the  Corps  des  Mines ^  was  employed 
as  coidimssiotiei^  in  the  survey  of  many  mining  districts^  both  in 
France  >nd  in  the  wihexed  provinces  of  Germany,  and  contri- 
buted many  tiseful  ps^pers  to  tiie  Journal  des  Mines.  In  1801  he 
pablisKeda  Frencn  and  German  dictionary  of  the  technical 
tj^nnis  employed  by  the  miners  of  each  country.  The  approach- 
i^  feebleness  of  age,  though  it  restrained  bis  personal  activity^ 
bad  no  effilet  on  his  zeal  and  on  his  interest  in  the  improvement 
of  that  art  to  which  he  had  devoted  his  youthful  enthusiasm,  his 
inanly  energy,  ci'nd  his  mature  experience.  Wi^h  a  temper 
remarkably  calm  and  placid,  added  to  his  other  qualifications^ 
be  .engaged  at  first  sight,  and  ever  after  retained  the  fond  attach- 
itiAent  OT  his  pupils ;  *  as  his  years  advanced,  the  appellation  of 
*^  t'atriarch  of  tne  Miners  *'  evinced  the  general  respect  in  v^ch 
hie  .c^:atjniQ!ed  to  be  held.  A  short  illftess,  unaccompanied  by 
isqffertii^)  terminated  his  Ufe  at  Paris  on  Feb.  20,  1816,  in  the 
B6%hi'Y!^a^'of  his  age. 

.Im'Uoiit  important  of  hij3  contributions  to  the  JLcademie  des 
iSirfftecevare  the  following:  a  memoir  on  the  reduction  of  iron 
presTpuB&hed  in  1777,  and  another  on  the  same  subject  in 
iySft"  fti  these  the  infom^ation  which  he  hiad  previously  ac* 
qffir^^  in  Bohemia  and  Styria  is  skilfully  wtka  successfuU^f 
^^iSeA~f  with  certain  modifications,  to  the  treatment  of  the  iron 
q|tes  dfFinuice. 

^^fher -Arfof  Liquation,  published  in  1788.  This  treatise  is  the 
nfi^-tScimjdete  account  extant  of  the  method  of  separatiing  silver 
firom  cop{>er  by  means  of  lead.  In  this  process  the  letfd,  being 
riiiSRied:  with  trie  copper,  takes  from  it  the  greater  part  of  the 
WtTf'^'i  is  fi^a^y  separated  from  the  copper  by  exposing  the 
aikttitie  to  a  temperature  sufficient  for  the  fusion  of  the  le&id,  but 
iftjik  oF-ifie  copper.  A  multitude  of  minute  pfirticulaf|i  r^oire 
dAention,  in-order  that  thi&  process  may  be  carried  on  to  the 
g^tetri^advantage  ;  and  these  are  fully  explained  in  the  memoir 
al[Rided-io-.  It  is  true  that  this  method  is  now  becoming  obso- 
lc(3^,'  iftvieh  in  those  German  estabhshments  where  it  was  carried 
dn"-^  a-great  ext«it  and  with  unrivalled  skiU,  having  beensaper- 
seded  by  the  process  of  amalgamation;  and,  therefore,  M. 
Dc^amers  inemoir  is  now  chiefly  valuable  as  a  historical  docu** 
aient.     '"'"'■'/■ 

Iil-the  JotonM  des  Mines  his  most  useful  memoirs  are,  on  the 
best  methods  of  srupportihg  shafts  and  galleries  by  timbering 
and  waUing;  oh  the  cupeBation,  or  rather  the  refining  of  silver ; 
and  on  the  separation  of  the  eatthy  from  the  metaUic  part9  of 
•res  previous  to  fusion* 

l2 


lUtults  of  a  Meteorohgicat  Journal,         [Mabcb, 


III 

-M  ■= 

•«!  t 
a  "Si-  r 

BE"! 


1-3 


< 

■5V  '"qj"! "!  niJiH 

llslllllllsl  1 

-J5 

'«)1TO!  HI  .UDIIUOllHig 

lillliisllll  ; 

■>i«P}o-«nm«± 

^^n^^^Si^^S^SS    s 

•318  '\m  '"("a 

2«2  lOi-^nwBwo     5 

■3^    'iSSoj    *UBJJJ*0 

aJM-wnuinwmwfflaJ'*      g 

■«pHo(i  ipiJl  dnS 

»»-»"■"<»•'■»■»•'-    8 

i 

-.fBpJO-OJJiWOj, 

SSSS=SSS*5S5    1 

■il.«(j  0)  ,«*M 

'>"4l «  qjnos 

,o*„a^»»«=«-»     2 

■innofi  o,  ,!h:1 

"  1--^^"-^  I--    3 

■irag  «,  q,ioN 

S 

o 
s 

H 

i 

-      'Wd  8 1"  ""(P^W 

■W-dBlHnir.psK 

■WV  8  W  'uiiipsw 

SS5S3S5iS3!5S    S 

8!23SSSSSas£S    ! 

-oSdph 

IxSSiSSSSSSSi!   S 

■dmipsw 

lllliiiillll  1 

■oiniDiuiK 

SSSSSSSSSKSS    S 

-u.nm.xBK 

ESSSSSEJSgSS   ! 

a 

-yno^tg 

-^lillSlllllifl 

-pjqianap  ujeds 

|!iis!il?!?*i  1 

-Cj3UEl|JJO-0fJ 

ssss2=asss=s  J 

-ijniiJniaifijoaSuMH 

|!!!s!!iSil!!  1 

-(nnraiuin 

,SS8ig_SgMj|ASJ 

-mnuiixHK 

1 

1818.J  kept  at  the  Academif  of  Gosport.'-  165 


-      '  ANNUAL  RESULTS. 

«  ■ 

BAROMETER. 

Inches. 

Highest  observation,  March  31,  Wind  W 30-74 

Lowest  ditto,  Dec.  8,  Wind  W.N.W ; 28*68 

Itange  of  the  mercury 2*06 

Mean  aimual1)arometrical  pressure 30*008 

Ghneatest  range  of  the  mercury,  in  January 1*80 

Least  range  of  ditto,  in  April.  •  •  •  • 0*78 

Itfean  annual  range  of  ditto 1*204 

&>aces  described  oy  ditto • « .  75*55 . 

Greatest  variation  m  24  hours,  in  January 0*96 

Least  ditto  in  24  hours,  in  May 0*38  - 

Total  number  of  changes  in  the  year 278 

six's  thermometer. 

bfeatest  observation,  June  22  and  23.   Wind  N.  and  S.  88®  * 

Least  ditto,  January  11,  ditto.    Wind  N.W 21 

Range  of  jihe  mercury  in  the  thermometer   67 

I$eaii.ani»i9l  temperature  of  the  atmosphere 50*54^ 

Meaptdi&toof  dittoat.8  A.M 49*432 

Mean  ditfo  of  ditto  at  2  P.M 67*765. 

M^aa  dSio  of  ditto  at  8  P.M 48*896 

prea^st  range,  in  Jime • • .  •  •  •  45 

j^ejast  Tfl^ge,  in  February • .  22 

M^aaa^^ickmifil  range •  33 

CbefEtBBi  variation  in  24  hours . .  •  • •  •  •  •  •  29 

O  -'  ■  ■         ■  ■ 

WINDS. 

Days. 

Pitoi5^  ITortfi  to l^t 67 

t^m jSiist to  South ,.  54 

FroiJi'South  to  West 134 

Proib^est  to  North 110 


-r.      "  .365 

L  ''"/'/  WfiATHER. 

Days. 

A  'trafiBpai|rent  atmosphere  •  • .  • 50 

Bunisfaine^  With  various  modifications  of  cloud.  .  • •  147 

An  6i^rciibt  sky,  foggy,  &c.  without  rain.  • 50 

Raid^  'Mil,  'snow,  and  sleet • 118 

365 

•  A  troneiidoBs  storm  of  wind,  raiu,  sleet,  hailstones  (some  of  them  (  inch  ia 
diameter  with  icy  nuc/et),  lightning,  and  thunder,  for  several  degrees  in  a  8«W. 
direction,  put  a  period  to  this  excess  of  heait,  at  foui  P.M..  on  Snxiie  StSl. 


EVAPOEATION.  ■   r.'.    '     -v./j/jj. 


■   '  I  ■■■»'• ' 


Greatest  qiiaatity,  in  June  • .  •  • •• .-^^ 

Smallest  dittOy  in  January  • «.  w.  ^.kw.  • ••  •^  ••    .0 

Total  quantity  evaporated  in  the  year  « •  • ,  •  ^  •?  ?^ 


RAi]*.  ■.   "fe_"''"' 


.Greatest  quantity^  in  August  ....••..  ^  •  • •••••••     4^i> 

None  in  April  (seethestete  of  ihe  Winds.)  ••  •• ••    ■'■/<'• 
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iST.  B.  The  barometer  is  hung  in  the  Obsefvatoty,  ab6ut  30.^ 
feet  above  the  level  of  the  sea ;  and  the  thermometer  is  placdd 
in  a  northern  aspect,  out  of  the  rays  of  the  sun,  lO  fleet  aboV^ 
Ae  garden  ground.  The  pluvianieter  stands  clear  of  ail  obstlriMx 
tions  on  iiie  top  of  the  Observatory,  22  feet  above  the  gard& 
ground ;  and  the  evaporation  vessel,  near  the  same  place^  'is 
exposed  to  the  sun  and  wind  in  dry  weather.  For  brevity's  sake, 
the  four  cardinal  poinfis  only  are  put  dbWh  ih  tile  table,  to  show 
the  nufettbfer  of  days  the  winds  have  blown  from  each  qifart^f  In 
each  mottth:         ■  i     r-  .*!.^ 

'With  regard  to  the  difierence  in  the  feitate  ef  the  WAii 
betwmi  1816  emd  1817 ;  this  year  we  find  that  the  qaaiki«%  {t 
tAti  is  tW6  inches  leas  than  that  of  the  preeedii^^  aKul  Ibfi  §ffi^ 
iity  yif  e^aportitkm  11^  inches  more.  Now>  the  o^jMj^aiM^ 
difference  in  the  two  ye«i«'  rain  is  not  of  much  cota^veilil^jl 
fcut  ft- mtist  %e  admitted  that  the  additional  quantity  of  <va{iM^ 
tion,  \vhiich  is  nearly  half  as  much  more  asin  1816,  ife^a  tmqpnafb 
ing  difference,  ^md  wiU,  in  somfe  measure,  aoooiftil  f^^- ^ 
retardation  of  solar  influence  that  year,  perhaps  from  the  %pQ^ 
on  the  sun^  or  the  cavities  in  hi^  atmosphere,  which  were  7e|ry 
iiumerous  in  the  spring  and  summer  months,  simI  iHtt^^M 
js^stances  prodigious,  as  ascertained  by  our  own  observafiii^q^ 
^eniunber  of  rainy  days  is  also  less  this  year  than. the: f^^:^^ 
ing,  by  15  ^  but  the  number  of  briiliaint  Bnd  cloudless  .dajjiV'.ifi 
nearly  on  a  par. 

The  annual  mean  state  of  the  barometer  is  'Illy  or  nearly 
Ji^ths  of  an  inch  higher;  and  the  annual  mean  height :oif. the 
^ermonieter  between  2°  and  3®  more :  these  favourable  indies^ 
tibns  further  corroborate  the  ungenial  weather  of  that  year. .. 

'  The  annual  mean  b^^looetrical  pi^eiraure  &om  thcee  obserriiiotia 
^ch  day  is  as  follows  :  at  eight  o'clock  A.M.  30-002  iaoehea'^ 
tit  two  P.M .  30-005  inches ;  and  at  eight  in  the  evemattt  36-017 
inches.  Thus,  from  eight  in  the  morning  till  eight  in  tke  evtsfch 
ing,  a  small  rise  of  toe  mercury  hag  been  <Escovered^  blit 
notwithstanding  the  increase  from  eight  A.M,  till  two  P.1VL  the 
liaettiuij^,  flrofia  one  Hbur  l^fofe  ^1  €wd.hdi»s  after:»oB[^^iifl^ 
{L  simultaneous  depreissioa  of  abpi^t  tq-it^  ^f  ^  ^^^  (^  swmiel 


time  more)  almost  every  sunay  and  fair  day :  this  change  we 
siqppoee  to  ame  purely  fi'oia«olar  imtiuwce ;  but  the  aggregate 
d&rttal  increase  does,  m  all  probability,  arise  from  Oi  combinaticMH 
oif  .C^iUsee,  as  caloric  downwards,  no^veiieQtrio  winds^  ^s  8(e.  tot 
The  annual  mean  diurnal  tenq)erature  of  tke  upper  room  in  tbe- 
Observatory,  where  no  iire  was  kept,  is  about  4^  higkor  tbuu 
the  annual  mean  diurnal  temperature  without  door;  and  the 
aiiBual  mean  nocturnal  temperature  5^  higher.  This  diiFerence 
undoubtedly  arises  from  the  loss  of  the  oalorifig  xxr  dark  raya 
thai  steal  imperceptibly  on^  and  raise  the  thermometer  placed 
without  door.  We  mak^  this  remark  merely  to  point  out  to 
those  who  keep  regular  journals  of  the  weather,  the  real  differ- 
enca  that  will  airise  from  registering  from  a  thermometer  within, 
a^d  irom  a  Six's  placed  in  the  free  air  in  a  northern  aspect  out 
of  the  ravB  of  the  sun;  and  we  are  confident  in  stating  that 
similar  observations  made  in  the  same  city,  town,  or  vulage, 
will  ever  vary  considerably,  without  regard  to  placing  the  instru- 
menta  ft>r  meteorological  purposes. 

AtmpspJieric  Plienomena. 

The  following  atmospheric  phenomena  have  come  within  ouv 
observation  this  year,  and  we  have  selected  them,  as  a  piece  of 
Curiosity,  from  our  mmxthly  meteorological  journals,  pubhshed 
in  iJh^  '37th  and  38th  volumes  of  Naval  Chronicle, -namely, 
bghtfiing,  14  different  days ;  thunder,  1 1 ;  hail^  12 ;  snow,  six  \ 
and' a  quiescent  barometer,  six.    4^  sales  of  wind  from  different 

SiMUteni,^  vix.  four  from  the  N.,  two  from  the  N.£.,  17  from  the 
^•W»>  10 'from  the  W.,  and  nine  from  tiie  N.W.  14  vainbows^ 
ei^ft'<tf  which  were  perfect  with  their  proper  colours.  16  solar 
bUos;- 15 lunar  halos;  20  lunar  coronas;  one  lunar  iris;  and 
eiMfcc^ouredparafieleue,  which  appeared  on  July  30,  betwe^ 
II  and  12  P.M.  18  small  meteors,  commonly  called  falling  or 
afabdting  tftars,  and  two  large  ones,  half  the  apparent  size  of  the 
sMi^  at  her  greatest  altitude:  also  two  Auro^e^  BorealeSf  or 
idvAem  lights.  All  the  modifications  of  oloud  adopted  in  the 
nomenclature,  appeared  here  on  September  1. 

v^..  Ocular  Appearances. 

iSofar  22a/6.— The  most  beautiful  of  the  solar  halos  speared 
«a  Jane  5»  from  seven  till  half-past  nine^  A-M.  on  the  vwcul^ 
of  a  thin  vapour  or  haze,  which  was  at  tb#t  time  .descending 
ilowfy  into  the  lower  medium ;  it  me^ured  44^  iu  diajs^ter 
horiaontaUy,  and  sevef!al  of  the  prismatic. coloprs  that  fonned  it 
ii^ere  tototaUy  bright.:  tiie  ^4iaiipsphere,  frpm  tlie  interior  edge  of 
the  halo  to  the  light  yellow  conceptnp  {^xom  immediately  around 
tke  aun,:  «ras^  .to  $ill  :app(^araace,  dads^^r  ^^  d^n^i^^.  th^n  that 
autside  iof  the  cQJk>ure.d  circle.  At  one  PJVI.  oatbe  fpUowing 
iiKjy  twp  ■emicwG^ilM:  ig^^  of  a  halo  of  th^  siiote  diaqieter 
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atppeftred  rouod  tUe  aun,  fonned  on  thick  lofty  Cirri;  buCth^jr 
gt&dUany  disappeared  as  these  li^t  clouds  moved  out  of  the 
vicinity  of  the  suq  tovfarda  the  East,  >   ' 

. .  Jjunar  Halo.~The  most  beautifid  of  the  hmar  haioB  appealed 
OR  November  24,  at  nine  P.M. ;  it  was  formed  on  passing  beds 
of  lofty  attenuated  Cirrocumtiius  from  the  N.W,,  and  e-icfibked 
four  hvety  prismatic  coLoum :  its  horizontal  diameter,  raeasoiAl 
byaeextant,  was  45°,  Capella,  in  the  conatdlation  Auriga,  beii^ 
22°  30'  from  the  moon's  centre,  and  on  the  exterior  ed?e'bf  the 
halo  which  measurement  doubled  gives  45°.  Its  periphery  was 
most  perfect  at  midnight,  when  the  moon's  altitude  was  greateat; 
for  the  perpendicular  diameter  of  a  lunar  or  solar  halo,  when 
between  the  horiion  and  zenith,  is  always  somewhat  greater  tban- 
its  horizontal  diameter.  Both  solar  and  lunar  halos  are  har-- 
bingers  of  falling  weather ;  aa  rain  genei-ally  follows  in  12  or  24' 
hours.  Had  sometimea  sooner,  after  their  appearance,  pajticulfirfy 
if  the  wind  come  ia  a.  westerly  direction  over  the  Atlantic  Ocean. 

To  discover  a  Holar  Halo. — Accustom  yourself  to  look  closely 
into  the  atmosphere,  within  a  few  degrees  of  the  sun,  when  the 
sunshine  is  rather  faint,  and  no  appearance  of  cloud  near  the  sun 
at  the  time. 

A  lunar  halo  is  more  easily  discovered,  from  the  moonligtit 
being  feeble,  and  less  brilliant  than  the  solar  rays. 

Rai/tboio. — The  widest  and   mOst  perfect  rainbow  appearei<  - 
on  October  13,   at  half-past  four  P.M.;  the  diameter  of  it*. 
exterior  bow  aktng  the  earth,  as  measured  by  the  sextant,  was. 
rather  more  than  100°,  which  is  the  widest  we  can  ^tossibly  eee^ 

The  lunar  iris,  or  rainbow,  appeared  on  August  26,  at  hdf- 
past  eight.o  cbck  in  the  evening,  for  about  ten  minutes,  OB  ^""" 
large  MwSm!  in  the  N.W.,  the  moon  being  nearly  at  thajufiy 
and  shining  brightly  in  the  S,E.:  the  prismatic  coloars  of  tM» 
rate  phenomenon  were  distinctly  seen,  but  they  were  cons^t^- 
ably  fainter  than  those  which  constitute  tlie  solar  bowi  .  -^a 
lunar  iris  is  nearly  of  tlie  same  extent  as  the  solar,  and  fanttHF 
in  a  similar  manner ;  namely,  by  the  refraction  of  the  moon's 
rays  in  the  drops  :of  rain  in  the  night. 

Aiirora  Borealis. — The  first  appearance  of  the  Aurora  Bo- 
realis  was  from  eight  till  ten  P.  M.  on  Febniaiy  8 ;  but  is  iliat 
part  of  the  northern  hemisphere  from  the  horizon  to  70°  malti-^i^ 
tude  was  almost  overcast  with  Cirroatraliis,  its  appeal-ancft'heref  ' 
was  not  very  remarkable,  except  in  the  instance  ol  a  few  of  th« 
coloured  coruscations  that  extended  beyond  the  zenith  (xatia- 
ward.    The  sky  being  partly  clear  in  the  north  the  follmriRg 
evening,  the  Hgiits  were  more  distinctly  seen ;  they  freqjli)!ti^ 
appe^^d  ia  perpendicular  columns,  at  other  times  ai;ch^,  ~.&nct   , 
varied. ia  colour,  on  accoimt  of  the  different  degrees  ■of  rarefw>  ■ 
tion  of  the  air  which  they  passed  through.    The  last  appearance 
was  on  September  19,  from  half-past  eight  till  nine  P.  M.  between 
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the  N:.W.  bylT.,  and  N.  by  G.  points:  there  was  onW  a  lav 
CtrrmtratuS  cloud  near  the  horizon  at  the  time,  above  which  the 
Aurora  ascended  in  thick  aod  slender  pillars  of  a  whitish  light. 
Ei^t"|Kcpendieiilar  columns  appeared  at  interrelfl,  neariy  equi- 
distBOt  mnu  eadi  other ;  the  nigheRt  was  full  40°  above  the 
horizoti,  under  Stella  Pularin,  and  the  thickest  directly  under 
BtM^ttMch  in  the  tail  of  Ursa  Major  :  they  Bometimes  tenninated 
like  the  top  of  a  cone,  and  at  others'  tike  the  long  flame  of  a 
candle.    - 


Register  of  the  WeatJur  kept  in  thennrtltern  Part  of  the  hlandof 
Iceland  (]iyaJjord),  from  the  Month  of  June,  1811,  w/ttilJtmr, 
1813.     Extracted  from  t/ie  Journal  of'  Captain  Van  Scheels. 
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Article  IV. 

9tim  (^  a  Method  of  making  Doubly  R^reettt^  Primg 
xtly  Ackromatic.  By  David  Brewster,  LL.D.  F.R.S.' 
Ion  and  Edinbui^h. 

he  coarse  of  mv  experiments  on  the  polarisation  of  light, 
long  been  in  tne  habit  of  making  use  of  perfectly  achro- 
prisnis  of  calcareous  spar  ^  but  until  I  ascertained  from 
it  thattliemethod  of  constructing  suc^priama  had  neither 
id  to  himself,  nor,  as  far  as  he  knew,  to  any  Othefperaon, 
6t  think  of  laying  it  before  the  public. 
~  we  form  a  pnsm  of  calcareous  spar  for  ihe  pnipbsfl  <rf 
-  tight  that  has  been  submitted  to  the  acttDp  of  c^staV 
£s, .  and  correct  the  colour  of  one  of  th^  images  by  the 
iqj}  opposite  diBperBionof  a  prism  of  glass,  we  shall  always 
M'S  oon»idc|i)ble  portion  of  tlK  colow  qC  X'b«Q\!lun.>'CQ:^<{,«' 


^et 


l^  TV  mm^  AMf.  B^etimg  Prism       [tlUCdH, 

wmmim  »Hwnw>Wf^  Eren  wbea.  the. refta^iogigh'  nf-tte 
^j^  «L  ««iA.  >>>»  If  iinT~tn1  colour  is  rerj  pacBgdble-^flJBt 
^Im  nif  Tftfau^nf  m^  ia  great,  irtiicii  it  it  oAeb  raqmiiwtto 
-)^  ^itiff  'vif  anMk  iii  see  at  one  view  the  syateoM  iif'iiiiigi  [in 
^i^^.^fi  .i.T»»cifciH  bodies,  the  Bpectnun  of  the  lownnelhl 
yf^v^'j<K ftvicvmdi  large,  and  alters  completely  t^  natsveof^le 
^^  tabwifc  «v  aie  investigating.  This  is  the  fonnof -tfaetdOD- 
w^ty  y— «M  which  1  at  first  employed,  and  which '  lu>*bmi 
w*M  4i^  M.  fiiot,*  and,  1  believe,  also  by  Halus-.  .  .  .     r 

!)t  -MiAtT  to  coDBtruct  a  prism  in  which  the  dispeisiaiiB  ofbotb 
jht  wti^Ecs  shall  be  aimuitaneously  cor-  ... 

.*ii,i«4,  let  us  Buppose  ABC  to  be 
uK-  ^rism  of  spar,  and  let  two  prisms  of 
jtiuw,  Bedii,  Ced,he  coDHtmcted, 
KM  ibwtt  the  first  is  capable  of  correcting 
ihif  p<dour  of  the  most  refracted  image, 
wftde  the  second,  C  e  d,  is  capable  of 
«»Kcting  tlie  colour  of  the  least  re- 
tracted image.  These  prisma  must  be 
vut  in  such  a  manner  that  their  joining 
surface,  d  e,  bisects  the  angle,  mm, 
fonned  by  the  two  pencils  when  l^e 
ray  R  r  is  incident  in  the  desired 
direction.  If  these  two  prisms  are  inade 
of  the  same  kind  of  ^ass,  C  e  d  will  generally  have  a  less 
refi'acting  angle  than  a  ed  D;  and  the  surfaces  CdfJi'd,  wifl 
fotra  atSui  angle  less. than  180°.  But  if  it  is  thou^t-detir- 
able  to  have  C  (2  D  a  straight  line,  it  may  be  accomplished 
by  selectiug  crown  and  flint  glass  of  the  proper  refi^ctive  and 
dispersive  powers,  and  making  B  e  dD  of  ffint  glass,  and  Ccd 
of  crovrn  glass.  The  surface  CrfD  should  be  covered -wWI 
an  opaque  plate,  E  FGH,  as  shown 

in  the  annexed    figure,    having  an     -Ey  '  c ^jg 

i^erture,  op,  a  little  larger  than  the  \  C^^     '       ' 

popiljandhftvingtheline  of  junction,  V       \£y  "        Ir 

d,  of  the  prisms  for  one  of  its  dia-       H*^ j  '      "       'fa'' 

meters. 

'If  calcareous  spar  were  capable  of  receiving  a  perfect  polial^ij' 
the  achromatic  pn^m  would  now  be  complete  ;  but  as  it  abp^Kfii^ 
ttf  teimi>os8ibie  to  give  its  «urfe.ce  a  very  iine  lustre,  we  mlis^ 
endeavour  to  produce,  by  other  means,  &n  fquivalent  effect. 
Whea-tfeeflurfeees  of  the  eakareous  ftpar  ate  as  highly  polished 
rt  possible,  the  snrfticee  B  e,  C  e,'  of  the  two  prisms  miiel  be' 
ctaient^d  to  the  siiri'ace  C  B  by  ft  transparent  cement,  whosfe' 
rriraetiv^-power  Is  ft- mean  between'-tHe  refractive  poweca  bj' 
lAich  the  pencils  »■«,  r  ■«,are  influenced  ;  and  by  meana'dflhe 
saa»«eiri«irtj-i^atta  of  weH-poEshed-  and  wetl-anneal^  ^hlie' 


jHtetbaqMnantedto  the  lurface  A  B.  Bj  this  nwuft^mihall 
1(1111  ■  ipiiiii  ill  whi<ii  the  unperfeetioma  of  ths  r^'"**"^  tte. 

.  nHomj  while  the  two  ima^  are  perfectly  white,  and  neariv. 
•qna^^huninoiw.     If  we  wuh  one  of  the  two  itnagea  to  bb  xal 

::  <MiiJ.iyftct,  it  must  be  dooe  at  the  expense  of  the  other  ima^^, 
bj^'OBBj)  •  ccm«it  of  the  same  refractiTe  power  as  that  which 
oerttspaBdB .  to  the  ima^  wliioh  we  wisE  to  improve.  Tbiis 
covqwiaul  prism  will  admit  of  still  farther  improvement,  by 
cementing,  m  every  case,  the  prism  of  glass  C  e  (J  to  the  cideareouB 
fpor  with  a  cement  of  the  same  refractive  power  ^th  that  which 
corresponds  to  the  ray  r  m,  and  the  other  prism  S^dD,  with  », 
cement  fdiose  reAactive  power  ia  equal  to  that  which  cor- 
responds to  the  ray  rn, 

tliese  practical  directions  respecting  the  nature  of  the  cement 
)U«  of  gre«tar  importance  than  we  are  apt  to  imagine.  They  are 
deduced  from  a  series  of  new  experiments  on  the  action  of 
oyatalUied  surfaces,  and  on  the  extensiou  of  the  doubly  refiract- 
ittg  force  beyond  the  surfaces  of  bodies,  which  will  tooa  b* 
Ifwlished. 


..  r«ita^,.Ocil6,  I81T. 


v.-       ■  Article  V.  . 

t^^^bftfu^wal   Lina,  and  the   Dutributioa  <^  Heat  over  tke 

^.>-!R.-o  ::  -    -       Globe.    By  Alex,  de  Humboldt.*    , 

TBK  jioeqaal  distribution  of  heat  over  the  globeis  one.oftlu)H 
tfypy*";^  which  has  been  long  known  as  a  geoeral  fyei,  ,b«i 
which  cannot  be  exactly  ascertained,  wttfatetpect  toits  paittculu. 
kwB.  until  .we  have  more  correct  data  tumished  1^  ouermtioB 
m^  experimenl:.  To  furnish  these  data  is  the  immediate  object 
of/ this  pi^p^i  they  are  deduced  from  a  great  nuntber  of  nets 
ifeji  bave  not  been  published  j  and  if  they  are  offt  auffinientto 
enable  us  to  rorm  a  correct  theory,  they  may,  at  least,  lay  a  foim- 
^tjoii  for  it,  and  will  be  useful  in  pointing  out  to  tiavd^ta  thos* 
oBje^ta  to  which  they  ought  especially  to  direct  their  aUentipn. 
,  The  distribution  oii  e^etabtes  and  of  organizedbeings  in  geoenl 
<^pBnds  upon  the  circumstances  that  are  connected  with  latitude^ 
longitude,  and  elevation ;  and  ofthese  one  of  the  moat  important 
B  atQiQspherical  temperature.  The  means  which  the.authdC 
enjoyed  of  making  observations,  during  his  residence  in  South 
Ameiic^,  have  enaoled  him  to  eatablisb  some  very  valuable  iaifi^ 
vtucb'ctfvjd  not  have  been  obtained  in  any  other  situatiQn,  mom 
«sf(>^ially'tljQse  which  require  to  be  made  at.gr8ath^gb^«»l»V» 

•  AbiU({idrrwik(tUrd*elus«iiftbcHcB«uiaftlM|9<M.3qtkT«wEvV 


die  Jevel  of  the  ocebu.  The  highest  poiut  in  Europ6,KbeTe;i|^ 
obrervations  have  bwn  made,  is  the  Hospice  de  St.  Goto»i^  at 
about  6,400  feet  above  the  sea;  but  in  South  Aaittrioa  lhe,*pwft 
6l  Quito  is  about  9,000  feef ,  HuaDcavehca  about  1 1,670  k^%,  ajui 
the:  mine  of  Santa  Barbara  as  much  as  14,400  feet  above  ^««^ 
or  more  than  double  fiiat  of  St.  Ciothard.  In  order  to  cpq^jtai^ 
the  results  which  were  obtained  iu  the  equinoxial  regions  wit^ 
the  mean  heat  of  tempemte  cUmateK,  it  was  iieceasaiy  to  fitfA 
out  different  hituations,  at  interv^Js  of  10°  of  latitude,  biU'OQ 
diHerent  meridians,  the  mean  temperature  of  which  bad  beei 
accurately  ascertained.  These  will  form  so  many  fixed  poiuli^ 
through  which  the  iiothenual  Hues,  or  the  Unes  of  ec^ual  temper 
ature,  may  pass.  In  collecting  facts  for  ascertaining  tAew 
stations,  comparatively  few  of  the  numerous  thermometiical 
gbservatlona  that  have  been  published  could  he  employed.  Maay> 
of  ihe  observations  contradict  each  other ;  in  many  cases  we  iw 
nop  know  under  what  circumstaDr^s  they  were  made;  and  wakN 
freqaentJy  oblia;ed  to  reject  such  as,  in  other  respects,  appew 
correct,  because  we  ai'e  not  acquainted  with  the  absolute  b^^ 
of  the  place  at  which  they  were  made.  This  is  remu-kjal^tlm 
case  with  almost  the  whole  of  Asia  \  and  it  is  not  a  httle  singuIftA 
that,  while  there  are  more  than  500  stations  in  the  equiitfflOtl 
district  of  America,  many  ofthem  mere  villages,  or  even  hfmJ/etaji 
the  altitude  of  which  has  been  exactly  determined,  we  are,tgt>9^ 
rant  of  the  height  of  Bagdat,  Aleppo,  Ispahan,  Delhi,  andmiqiqri 
other  lai^e  and  ancient  cities  in  the  Old  World,  lu  comptHioa 
flie  temperatures  of  difTerent  places,  it  is,  however,  quite  necckf 
sary  either  that  they  should  be  upon  the  same  level,  or  tbiital 
proper  allowance  should  be  made  for  any  diflerence  which  thenr' 
my  be  in  tjiia  respect.  i 

In  the  old  continent  the  only  good  observations  which  can  !)*( 
employed  to  form  our  calculations  are  limited  by  the  parsU^. 
of  3tr  and  70°  of  latitude,  and  by  the  meridians  of  30°  east  «a(ij 
20°  west  longitude;  the  extreme  points  of  which  are,  the  ialaiub 
of  Madeira,  Cairo,  and  Cape  North;  it  comprises  about.  ^  litftj 
circumference  of  the  globe  from  east  to  west.  There  are  nuu^.^ 
cp-cupistances  connected  with  Europe,  partly  depending  upiKh 
its  natiiral  form  and  situation,  and  partly  upon  the  state  of  itilt 
civilization,  which  have  given  a  peculiar  character  to  its  clietiite, 
tlffierentfrom  that  of  other  regions  in  die  same  latitude.  ,B«t  mi 
tpis  has  been  the  abode  of  men  of  acieuce,  they  have  coo^i^fs:^ 
the  laws  which  regulate  the  temperature  of  that  part -of.  #|^ 
world  as  what  are  applicable  to  all  the  others.  Iiithis,  h4i«9:v^ 
th^  lia,Ye  fallen  into  some  considerable  errors,  the  cau^f^  %^ 
the  amount  of  which  we  must  endeavour  to  discover, at(d  ftt^Ais 
cKtte.  It  is  not  with  the  temperature  of  the  ifmn-phrxr,]  imW 
With  the  magnetism  of  lie  globe,  as  witJi  those  ph^ioii^^i 
which  are  detenniiied  by  a  single  cause,  and  may  be  cop^dffedii 
as  distinct  frnia  all  disturbing  causes.,    From.thsir^^tl^jr^;iJi6>? 
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^Jb^ni^ation  to  decide  what  circumstances  are  to  be  taken  intd 
aceOont,  and  what  are  not  connected  with  the  inquiry.  The 
e^b^tict  ii  to  ascertain  the  quantity  of  heat  which  every  part  of 
^w  gfob6  MCeives  annually,  and  which  is  of  actual  use  to  agri-^ 
euHur^  and  the  well-beins  of  the  inhabitants  ;  not  what  dependij 
idleiy  upon  the  action  of  tne  sun,  its  height  above  the  horizon,  01^ 
the  extent  of  its  semi-diurnal  arcs.  The  temperature  of  a  climate 
depends  both  upon  the  action  of  the  sun,  and  of  various  extrinsic 
cMses ;  among  these  may  be  enumerated  the  mixture  of  the 
temperatures  of  different  latitudes,  produced  by  winds,  the  vicinity 
6f  the  sea,  the  nature  of  the  soil,  the  presence  and  peculiar  form 
of  moontailis,  and  the  existence  of  large  tracts  of  snow  or  masses 
ofice. 

■  ki  distmgoishing  between  the  solar  and  the  real  climate,  we 
flniBt  remember  that  the  local  causes  which  modify  the  sun's 
aeCion  are  themselves  only  secondary  causes,  effects  which  the 
motion  of  this  luminaiy  produces  in  the  atmosphere.  Many  of 
the  local  0*  disturbing  causes  are  necessarily  connected  with  thfe 
nutitre  of  heat,  and  are  felt  over  every  part  of  the  globe.  Tlie 
Q^eofi  teads  to  equalize  the  temperature  of  all  me  differetfi 
re^cmitify  the  mobility  which  necessarily  belongs  to  it,  and  th^ 
iSfffmeM  of  vfBim  air  which  always  flow  from  the  equator  tothie 
TpA^f  i%ttiA  to  diminish  the  rigour  of  the  countries  of  the  north. 
m'4Nitimal3ng  the  action  of  the  sun  alone  on  the  earth,  we  must 
bavit;  recourse  to  theory :  this  will  not  express  the  actual  height 
ot'ib/b  tiiennometer  in  different  situations,  but  it  will  shoW  the 
lelatioDB  between  the  mean  temperature  of  different  regions: 
9f  (Mmptiffkig  the  results  of  the  calculation,  not  to  the  mean 
dedti6%id'fh>M  obsetvations  made  in  different  longitudes,  but  t6 '' 
thfl'^^ttii  temperature  of  a  single  point  taken  at  the  surface  of 
thaeftrdl^'w'e  may  proceed  in  our  examination  of  what  depends 
vf^  ^to  -mm,  and  upon  all  the  other  influences,  solar  or  not 
8Qlttr>  local,  or  such  as  extend  to  considerable  distances.  In  thiii 
iilq^-;.we  (E^all  be  able  to  form  an  interesting  comparison  between 
tJktKNiy  Olid  experience. 

itotiie  first  philosophical  ideas  upon  the  subject  of  solar  heat, 
IMF  kt^  indebted  to  Ilalley.  Marian  afterwards  extended  our 
blMMi^dM  of  solar  action ;  but  he  fell  into  some  considerable 
cMifrs>-mlich  were  rectified  by  Lambert,  who  instituted  some 
iMoMttfit  calculations,  which,  however,  do  not  always  accord 
ma^  aotMl  eltperience,  and  which,  indeed,  depend  almost 
MlMiy  upon  mathematical  principles.  After  him,  the  subject 
MS'-'tals6ti  tip  by  Moyer  and  by  Kirwan  ;  and  they  proceeded 
|iQW<tt|Ml'<>bBervation,  at  least  upon  the  method  of  endeavour- 
iiigtiK approximate  to  a  true  system  by  collecting  observations, 
tild-^iii^i^^yiiig  them  to  correct  the  theory,    liv  ^\kc^'v£^%  c^fl  N\\vi 
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authors,  whp  have  addfid  to  our  knowledge  on  the  temperature 
of  the  different  parts  of  the  eaith,  we  must  ijot  omit  to  mentioU, 
Cot(e,  who  has  collected  a  great  number  of  docunienta ;  b\it 
they  are  not  reduced  into  oiiy  kind  of  method,  and  are  not  all.oif' 
equal  authority. 

These  considerations  lead  us  to  tlie  conclusion  that,  in  inves^ 
tlgwting  the  distribution  of  temperature,  it  is  important  to  distin- 
guish between  the  results  wliich  are  deduced  from  observation*, 
and  those  which  are  derived  from  theory.  We  must  collect  all 
the  authentic  i'acta  that  can  be  obtained ;  and,  after  airanging 
them  into  re^lar  order,  we  must  submit  them  to  what  may  be 
termed  empincal  laws.  After  having  correctly  ascertained  tba 
mean  temperature  of  certain  places,  we  may  trace  on  the  globe 
isot/tcrmal  linti,  which  thus  exhibit  to  the  eye  the  relation  of 
these  places  to  each  other.  In  determining  the  mean  temperatote 
of  a  particular  spot,  the  old  plan  was  to  take  the  maximum  aiid 
minimum  temperature  of  the  year,  and  to  consider  the  middje 
number  between  them  as  the  mean  temperature  ;  but  this  plan 
is  obviously  incorrect.  De  la  Hire  seems  to  have  been  the  flralj 
^ho  attempted  to  pursue  a  diiferent  method,  and  one  founded  on 
more  just  principles:  observing  the  uniformity  of  the  temperaJ 
ture  of  the  vaults  that  are  attached  to  the  observatory  at  Paris; 
he  proposed  as  a  general  fact,  that  the  temperatm^  of  vaults  WM 
the  mean  temi>erature  of  thecUmate.*  The  Other  method,  Ui^t 
of  the  maxima  and  minima,  continued,  however,  to  be  gen^nl^ 
adopted ;  and,  by  multiplying  the  number  of  the  observaliijaB',  n 
was  rendered  more  correct,  but  still  liable  to  inaccuracy.  Soldie 
of  the  latest  obse'rvers  have  noted  the  thermomelei:  l^lree 
times  each  day,  and  then  taken  the  mean  of  these  aa  desdtitig 
ihe  mean  temperature  of  the  day ;  others  have  adopted  ^ 
plan  of  observnig  the  thermometer  at  two  periods  in  the  ^aji 
which  are  considered  as  indicating  the  maximum  and  miDinriiAa-r- 
snn-rise,  and  two  hours  after  nuon ;  while  others,  agaio,  hi^ie 
satisfied  themselves  with  observing  the  temperature  at ,  C/tSe 
period  only,  which  has  been  found,  by  previous  experietica,;;H> 
denote  the  meai>temperature. 

By  compariiig'a  great  number  of  obser\'ations  madebet*ea 
46°  arid  48°  N.  latitude,  we  find  that  at  the  hour  ofsuij-aeit'^  - 
tenaperature  is  very  nearly  the  mean  of  that  at  sun-rise  and-'l^  ' 
hourp  after  nooii.  When,  besides  noting  the  maximum^  |t^d 
minimiim,  we  take  a  middle  observation,  we  shall  fail  intaiwi 
error,  if  we  simply  divide  tie  sum  of  the  observations  by  u»^' 
■without  attending  to  the  duration  of  the  particidartwiipem^lWkij. 
and  the  place  which  the  middle  observation  occupies  t)i$hrecat 
the  extreme  terms  of  the  series.  The  middle  observntioi^^ionU. 
be  at  least  four  or  five  hours  from  either  of  the  others;  bi^upaai 
•he  whole-,  the  two  observations  of  the  extreme  tempi 
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v^'^^vimote  consict  results.  Some  very  valuable 'obWrvv, 
tion^iiBkTe^een  made  by  noticing  the  thermometer  Irom  hour  ta: 
hovs,' aX'^ffetent  seasons  of  the  yeur,  iiiid  in  different  Utitudea,' 
until  we  are  able  to  fix  upon  a  number  which  may  indicate  the; 
mewl  of  the  day.  Serene  and  calm  weather  has  been  chosen  oa 
th'eVe  occasions,  and  the  thermometer  has  been  carefully  exa- 
mined in  this  WBy,  both  in  the  observatoiy  at  Paris,  and  under 
the  equator.  These  observations  liave  tended  to  confirm  the; 
opioion  that  has  been  mentioned  above,  that  the  temperature  of 
the  earth  corresponds  with  llie  mean  temperature  of  the  atmo- 
sphEVe,  the  disturbing  causes  nearly  counteracting  each  other. 
In  e^ressing  the  reBults  of  the  observations  on  mean  tempera- 
tures that  have  been  made  in  various  situatioDS,  it  is  convenient 
npt  to  employ  the  numbers  that  are  derived  from  any  partis 
<H4ar  scale,  but  to  consider  tiie  equator  ait  the  standard  to  which 
i^tbe  restaretobereferredi'and  to  denote  them  all  by  numben 
wluch  have  an  arithmetical  relation  to  it. 

.  Ha^g  now  ascertained  the  method  of  taking  mean  tempera- 
tiv^a,  apd  of  reducing  them  to  a  general  expression,  we  muf 
proceed  to  examine  the  form  of  some  of  the  isotliermal  lines,  u 
has  1l^9  long  known  that  the  temperatures  are  not  the  same  ia 
the  same  pimdlels,  especially  those  in  Europe  and  in  America ; 
-  but,  from  the  facts  that  will  be  stated,  we  shall  find  that  this 
di^rence  is  not  so  great  as  has  bpen  imagined.  By  construct- 
ing a  table,,  in  whicn  we  compare  the  mean  temperature  and 
thp  latitude  of  different  places  in  the  continents  of  Europe  and 
Axoerica,  we  learn  the  amount  of  this  difference,  and  we  deducs 
iipm  tJiis  t^  number  of  degrees  of  latitude  which  we  must  go 
northward  iu  Europe  in  order  to  arrive  at  the  same  annual  mean. 
From  this  train  of  observations,  we  find  tbat  the  isothermal  line, 
or  band,  wiiich  is  considered  as  32°,*  passes  between  Ulea,  in 
Lapland,  latitude  66°  G8',  and  Table  Bay,  in  Labrador,  latitude 
54"*.  The  isothermal  line,  or  band,  of  41'*,  passes  near  Stockhobn, 
latitude  60°,  and  St.  Geoige's  Bay,  in  Newfoundland,  latitude 
48".  The  isOtJiermal  line,  or  band,  of  50°,  passes  through  Bel- 
gium, latitude  51°,  and  near  Boston,  latitude  42°  30%  The 
lap^ermal  line,  or  band,  of  59°,  passes  between  Home  and  Flo- 
tfepce,  latitude  43°,  and  neai  Raleigh,  in  South  Carolina,  latitude 
3ff*:  The  direction  of  these  lines  of  equal  temperature  gives  the 
RtUowidg  differences  between  the  west  of  Europe  and  the  east  ot 
Ampricbi 

UOIUie.      H(M  of  Wnt  of  Rnrope.      Uean  of  &ut  of  AaMfie*.     DiWennui. 

20" 70-1° 66-8" 3-3 

40..,.. 63-1  64-6  8-6 

:.  60 60-8 37-9 12-9 

.,_  60  ..........  40-O 24-0  16^0 

•  The  tbrTDMlnelrleal  numbm  are  all  reilaced  from  the  ccn(i|;raile  scale  to  taat 
of  Fibmheit.  In  ih«  ariciDil,  theuoBlwn  on  tbectali^iaAc  >Kn,V«  »\t,'^..V'. 
iO»,  16%  tttpeellrelr.    ' 
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In  adva^icing  from,  the  equator  towards  flic  hcsm-pSley^'itk 
mean  temperatures  become  less  than  that  of'flie  eqimtoir  ib  "d^k 
fqllowing  proportion :  '■'"■' ^ 

Lai.  Tonp.  ^t^P- ' 

From   0°— 20°  in  the  old  contin,  36-6°  in  the  new  36-6" 

20  —30    39-2     42-8 

30—40    39-2 44*6     • 

40—50    44-6     48-2 

50—60    41-8     45-1   -^ 

0—60 72-2     88-0 

f 

t  . 

Having  traced  the  isothermal  belts  from  Europe  to  the  nro- 
yincea  ofthe  New  Worlds  the  next  object  will  be  to  observe  tndm 
itk  North  America  itself.  There  are  two  chains  of  mountains  iA 
this  continent— the  Alleghcuiys^  and  the  Rocky  MoimiaiiiB ;  mk 
first  running  N.E.  and  S.W.,  the  latter  N.W.  and  S.R.^  t&udkg 
nearly  equal  angles  with  the  meridian,  and  enclosing,  the  vast 
plains  of  Louisiana,  Tennesee,  and  the  state  of  Ohio.  liaB  coullk' 
try  possesses  a  milder  climate  than  the  parallel  laititudes  in  ibnk 
Atlantic  States,  the  winters  being  less  severe,  and  the  sumibM 
less,  hot;  so  that  the  isothermal  lines  remain  parallel,  of  n^ai^ 
parallel,  to  the  equator,  from  the  coast  ofthe  Atlantic  to  the  e^t 
ofthe  Mississipi,  and  the  Misoury.  Beyond  the  Rocky  Mb^ti^ 
the  climate  is  still  milder ;  in  New  California,  and.  alSo^  th^ 
northern  parts  ofthe  western  side  of  th$  continent,  the  tsiA'jfe^ 
ture  appears  to  be  very  nearly  the  same  with  what  it  is  in  sittifllir 
latitudes  on  the  western  side  of  Europe.  The  isothermal  HtHJI 
will,  therefore,  be  bent  upwards  in  this  part .  '  ' :  ^ 

When  we  pass  from  the  west  of  Europe  eastward,  tie  iWu. 
thermal  lines  are  again  curved  downwards ;  but  the  few  Bcctaktfi 
ob^rvations  which  we  possess  render  it  very  difficult  to  fix  die 
exact  line ;  of  the  general  fact,  however,  there  is  no  doubt.  We 
have  hitherto  found  that,  towards  the  north,  the  isothennal  Im^ 
are  neither  parallel  to  the  equator  nor  parallel  to  each  other;  ^cai 
as  the  curve  is  the  greatest  m  Asia  and  in  America  between'SOf* 
west  and  100°  east  longitude,  it  might  be  supposed  that  lftt6 
torrid  zone  of  this  part  commences  to  the  south  of  the  tropic^iof 
Cancer,  or  that  its  heat. is  less  intense.  This,  however,  d6e^ 
not  appear  to  be  the  case ;  as  we  approach  to  the  line,  tyri6w 
the  parallel  of  30°,  the  isothermal  lines  gradually  become  pttralhl 
to  themselves  and  to  the  equator.  For  some  time  the  old  conti- 
nent was  thought  to  be  warmer  between  the  tropics  than  the 
new ;  but  more  correct  obseivations  have  sho\\Ti  that  this  is  not 
the  case.  The  mean  temperature  ofthe  equator  may  be  fixed  at 
81-2.° 

The  distribution  of  the  temperature  through  the  different  parts 
of  the  year  differs  in  the  ^ame  isothermal  hne ;  this  is  the  case 
with  respect  both  to  the  old  and  new  continents ;  in  the  former 
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tl<few:n\Qnllmf  are  warmer  than  in  the  latter ;  as,  for  example,  the 
tveiBitk  iu^^^dras  are  greater  than  those  in  Cmnana.  In  die  tern 
peirate  2bne  it  has  been  long  known  that  th^  cold  of  <  the  wmter 
augments  in  a  more  rapid  progression  than  the  heat  of  the 
summer  decreases ;  it  is  also  known  that  the  cUmate  of  islands, 
and  the  sea-coast,  is  milder  than  the  interior  of  continents ;  it  is^ 
therefore,  an  important  object  to  compare  the  mean  temperatures 
of  the  three  winter  and  the  three  summer  months,  at  different 
latitudes,  and  to  observe  how  the  curves  of  the  isothermal  lines 
modify  these  relations.  By  comparing  together  a  tract  on  the 
west  with  one  on  the  east  side  of  the  Atlantic,  extending  across 
the  different  isothermal  lines,  we  iind  that  the  difference  between 
the  two  seasons  increases  more  in  the  transatlantic  theui  in  the 
cisatlantic  district.  But  in  both  the  districts  the  division  of 
the  temperature  between  the  winter  and  summer  months  is  such, 
Ihat  upon  the  Une  of  32°  the  difference  is  nearly  double  what  it 
&  upon  the  line  of  68^. 

7^'  Ini  tracing  the  same  isothermal  line  from  west  to  east,  in  order 
tjf  observe  uie  difference  between  the  winters  and  the  summen^, 
^  find  Chat  the  difference  is  less  near  the  convex  summits  of  the 
fk^%  than  near  the  concave  summits.  The  same  causes  which 
l^d  tQ.^raise  up  the  lines  towards  the  pole  also  tend  to  equaln^ 
'  seasons.  Europe  may  be  regardea  altogether  ks  the  Western 
^^  of  a  great  continent,  and  subject  to  all  thoise  influencef 
ich^niake  the  western  sides  of  all  continents  warmer  than  th^ 
it^Jix,'  The  same  difference  that  we  observe  in  the  two  sidi^ 
^.ine  Atlantic  exists  on  the  two  sides  of  the  Pacific ;  in  th* 
""  i;9tChi»a.the  extremes  of  the  seasons  are  mtoth  mort  ffelt 
ill  me  sanie  latitudes  in  New  California,  and  at  the  mouth  6t 
Cobm^bia.  On  the  eastern  side  of  North  America  we' have 
i  ^lam^  extremes  as  in  China ;  New  York  has  the  summer  of 
ie  and  the  winter  of  Copenhagen ;  Qtiebec  has  the  iktonittef 
r  JParis  and  the  winter  of  Petersburgh.  And,  in  the  same  way 
[.Pekin,  which  has  the  mean  temperature  of  Britain,  the  heats 
j£  jS99uaer  are  greater  than  those  at  Cairo,  and  the  cold'of  winter 
i|*>^8^ere!  as  that  at  ITpsal.  This  analogy  between  the  eastern 
^fiats  of  Asia  and  of  America  sufficiently  proves  that  the  ine- 
Ipl^ties  of  the  seasons  depend  upon  the  prolongation  and 
targjemeo,t  of  the  continents  towards  the  pole,  and  upon  the 
j^iiency  of  the  N.W.  winds,  aixd  not  upon  the  proximity  of  any 
eVaied  ira,cts  of  country. 
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TABLE!.        .  ^  r    ♦         I 

■      ■    -  .  ■-    .  ^.         '        'ill  i'/',  no  J     "M     ! 


PiBces. 

■ 
March. 

■ 

April. 

May. 

Jime. 

Y^lflTerenceso^  temp.  ^rW.iaL 
thefonMnbttth}.  '  *  ofjMttl 

J^f  Groifir. 



•.■'"»^- 

Concave    sammiu    iq 

#  ■ 

- 

America. 

■ 

* 

■ 

Katches,  lal.   Sl^^  Sd' 

58- Oo 

66io 

72-60 

79-2» 

8-20 

6-40 

6e«> 

64-80 

Williamsbor^  37     18 

46-4 

61-2 

66-6  I  77-8 

14-8 

5-4 

11-2 

58-1 

Cincinnati ...  39      0 

43-7 

57-4 

61*2  1  70-8 

13-7 

3-8 

9*4 

53-8 

Philadelphia .  39    56 

44-0 

53-6 

61-8  ;  72-4 

9-6 

8-2 

JO-6 

5S-6 

iNe'nr  York. . .  40    40 

38-6 

491 

65-8 

82-2 

10-5 

167 

16*4 

53*8 

Cambridge...  42    25 

34-6 

45'5 

56-8 

70-2 

10-9 

11-3 

13*4 

50-4 

Onebfc 46    47 

23-0 

S9-6 

54*6 

63-8 

16*6 

15*0 

9*2 

4H 

Na|n ,  5T      0 

6-8 

27-5 

370 

43-8 

20-7 

9-5 

6-8 

2fr4 

Second  Gr<mp, 

■ 

Convex  snmmits  in  Ea- 

« 

rope. 

» 

(A)  Climate  of  the  con- 

tinent, 

jlotaie 41<)  53' 

504 

55*4 

67  Q 

72-4 

5-0 

n-6 

5-4 

60-4 

Milan 45    28 

47-8 

51-0 

65-2 

70-6 

3-2 

14*2 

6  2 

55-8 

Geneva 46    12 

39-6 

45-6 

581 

62*2 

6-0 

12*5 

41 

49-2 

Bnda... 47    29 

38-3 

49*1 

64-8 

68-4 

10-3 

15-7 

S'6 

60K) 

Faria 48    50 

42-2 

48-2 

600 

64*4 

60 

U-8 

4-4 

60^ 

Ctottingen....  51     32 

34-2  ' 

44-1 

67-8 

6S-2 

9-9 

13*7 

5*4 

.  4«?T 

Upsal .'  59    61 

29-4 

39*8 

48-8 

580 

10-4 

90 

92 

41*9 

Peienbnrgh. .  59    56 

27-5 

36-9 

52-2 

59-4 

9-4 

15*3 

7-2 

38-8 

Vtoea ..63    50 

230 

34*2 

43-7 

550 

11-2 

9*3 

U-3 

332 

Ulea, 65      0 

140 

260 

41  0 

550 

12-0 

15*0 

140 

350 

£nontekies  . .  68    30 

114 

26-6 

36-5 

49-4 

152 

9*9 

12-9 

270 

(B)  Climateof  tbeooast. 

•  ■ 

Nantes  ......  47°  13' 

500 

53*6 

60*0 

65-6 

3-6 

13<J 

5-6 

54-e 

44*2 

49-8 

56-4 

64-2 

5-6 

6*6 

7-8 

51-6 

Pnblin  ......  53    21 

41-9 

45-8 

51-8 

55-6 

3-9 

6-^ 

sd 

48-4 

£dinbargh.  ..57    57 

41-4 

47-3 

50-6 

57-2 

^•9 

33 

6-6 

47-8 

Cape  Korcfa.:  71      Q 

24-8 

300 

34-0 

401 

5-2 

4*0 

6*1 

1            . 

,  sw 

Third  Qrimp, 

• 

■ 

m                                                           ■ 

Concave  summit  of  A&ia. 

Pekin 39*>  54' 

<             •»        ■ J— . 

41-4  j 

570 

70-4 

84-2 

15-6 

2S-4 

t3-« 

r54-8" 
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i^laces. 


Cisatlantiebatid,  long;itnde 
290E.  30OW. 


(Mean  temp,  of  the 


Ut. 


TransatlantijC  band,  longi- 
tude 67*' E.  97»1!S;4^ 


^ean  temfl.'b^^tte 


(Pondichfrryyn»'35' 


Cairo. 


Funcbn1.\r...82    37 


3Q 


41    5^ 

44    50 
48    50 


Kome  •  •  «ik  •  f 
Bourdeauz. . . 

Paris 

Cepeahageu  J&5    41 

Stockholm.  .  .59    20 

JOrontbeim.  .  ./fiS     24 

^^  "1 m   5o 


32-2  73-8 
300  70-0 
94*0    7e-4 


Asvuic^i mat  iiucs  iiuiUi^«-  iw  uo-,  IT  lUiCFi 

%l^h^«^^    f  ^n«-  »4o  SC  W. ,  Ut.  290  SO .  (Florida) 5S-6 

ii«!^ffl«o  '^  J^°«- ^^  *®' W. ,  Uu  S«o  37  (Madcirk) «5-6 

HBCi  01  oa-.  (^L^og.  0°  40'  E. ;  laf.  360  48' (N.  of  Africa) 59-0 
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T]hLe  foll0wmg  table  shows  how  the  annual  heat  is  divided 
^^w^^  the,  two  8ea<iK>&8  of  winter  and  summer  In  aJTthe  dif* 
waSs,  parb  efthe  temperate  zone.  The  observatiotis  arb  traced 
ikms  the^sothermal  lines  from  W.  to  E.,  and  those  are  prefened 
vhicn -are  situated  nearest  to  the  most  curved  parts  of  tne  lines ; 
lie  longitudes  are  taken  from  the  meridian  of  Fans  : 

Mean  temperatitre  of 
Isothennal  lines  from  SS^  to  68^.  Winter.  Smiun. 

80*6 
78-0 

,     .  _                                       ,                    ,  80-6 

Jiotfulineof  J  Long.  92°  W;  lat.  Sgo  SC  (Missiasipi) 46-4  ..  77«0 

W-50.         XLoDg.llo  Sl'E. ;  lat.40o 50' (Italy) 500  ..  77*0 

laoth.  line  of  /Long.  Se"*  SO'  W. )  lat.  S5o  SO'  (Basin  of  the  Oliio).  S92  . .  78-4 

590.          1  Long.  1 "  2'  E.  j  lal.  4SO  30'  (Sootli  of  France) 44*6  . .  75*« 

^Long.  870  W. ;  lat.  38°  30'  (Amer.  W,  of  the  Alleg- 
hany^  S4'7  ..  75"8 

Iioth  line  of      ^^^'  '^^^^-'  >»*•  40°  (Amer.  E,  of  the  Alleg- 

K±.!M         •<      hanys) 38'7  ,.  77*0 

'^^r  Long.  30  52'  W.;  lat.  47°  10'  (Weit  of  France) 41*0  ..  68-0 

I  Long.  7^  E.J  lat.45»30'(Lombardy) 34-7  ..  73*4 

tLonif.  II40K.;  lat.  400  (Eastern  Alia) 26-6  ..  82-4 

^Long.  86°  40^  W. ;  lat.  41o  20^  (Amer.  W.  of  the 

AUegbanys , 3M  ..  71*6 

Long.  730  SO'  W,  I  lat.  40®  (Amer.  E.  of  the  AUeg- 
banys)  80-2  .;  73*4 

Long, 90  W.  I  lat.  520  SO' (Ireland) ....,  SQ-S  ..  60*8 

Long,  so  W.;  lat.  53°  SO' (England) 87'4  ..  6S'6 

Long.OO;  lat.  5P  (Belgium) S6-5  ..  61-5 

Long.  16«>40'£.$  lat.  47o  SO' (Hungary) 5M  ..  69*8 

Long.  1149  E.;  lat. 409  (Extern  Asia) 23*0  ..  78'8 

'  Long.  230  SO'  W. ;  lat.  44<'  42'  (Amer.  E.  of  the  Alleg. 

hikth  liM^^r         banys^ 28*9  ..  71^ 

^^Sr      <  Loag.4oS0' W.;  lat.  570  (Scotland) S8-0  ..  564 

i.v     i*    ^    I  Long,  too  15' E.;  lat. 55<» 40' (Denmark) 31*3  ..  ^2*8 

V  L     '        .-L'^'Oflg.  ^ 9°  E.;  lat.  63^5' (Poland) ^ £8*0  ..  66*9 

p^  \l    ■  f  Long.  730  30'  W. ;  lat.  47«»  (Canada) 14-0  , .  680 

Id^/ i:«i«  ^  I  ^^ong-  '^^  E. ;  lat.  029  45'  (Western  Norway) 24'8  . .'  •2*6 

Xi"'        <  I^ng.  150  E.  5  lat.  60®  SO' (Sweden) J 24-8  ..  60-8 

**  •:  1  Long,  220  E. ,  lat.  GO®  (Finland) 23-0  v.  88*5 

'  tLong.S4o£.;  lat.  580  30' (Centre  pf  Russia) 13*0  ..  680 

;  fLong.  740  W.  5  lat.  50°  (Csinada) O'S  .  *  «0*8 

|i^.  lide  of  J  Long.  159  45'  £. ;  lat.  629  30'  (W.  coast  of  gulf  of 

li-5P'.        S      Bothwa)..., n**'..  67-« 

(  Long.  200  E.  ;  lat.  6^9  50'  (E.  coast  of  ditto) 16-7  . .  59*0 

1.»«k  I'm      f   fLong.eooW.;  lat.  53^  (Labrador) 32  ..  51*8 

**riJ;"^  ^W  L<)ng.  170  30' E. ;  lat,  65°  (Sweden) U-3  ..  5.S-a 

r?r V  »    -  Lt««6.  ^"^  fi» ;  lat.  7 1°  (Northern  |»urt  of  Norway).   —  .  . .  45*7 


liMiMiiieof 


-.-HO  I 


We  may  perceive  from  this  table  that  the  inequality  of  the 
fiikeri^. on  the  same  isothermal  hne  increases- as  the  annual 
he^  diminishes^  from  Algiers  to  Holland,  and  from  Horida  to 
JraiiisylvanTa.     If,  instead  of  observing  the  most  severe  winter 

*  '(^  is  -found  in  eviery  climate^  we  trace  the  hnes  of  similar 
^  ^  fe|  iemperieAures,  which  we  may  style  isocheimal  lines ;  these^ 
UMacitOTCi  coinciding  with  the  isothermal  lines,  oscillate  round 
Biftfak;- aitid'  connect  situations  that  are  placed  upon  different 

J*-oV  I 'u-U      i  ••■.-,1  ..(■       .  .  •.,*.-  -A-        ,  .  -.     ■ 

-^Ti*KH4^uf>ftv^ '  cnprdM/n/^  tlv  {soth/imtil  Upts  0^  the  cciilVR^^«^Aa^ft\^^v 


^^^0o^> 


HuUioldt  on  Isothmal  Lines,  and  ike     [MftSC^ 
^^f^fSEiQBl  )in««-    For  eKumple,  in  Belgium  (geo.  lat.  b2°,  ieof 
lat.  SI'S"),  and  even  in  Scotland  (^Bo.lat.  57  ,  iaoth  la<j.46;3] 
tke  wintei^  are  more  mild  than  at  Milan  (geo.  iat.  43°  28%isal 
lat.  57'7").     li^eland  presents  one  of  the  most  remarkable,! 
amples  of  the  combination  of  very  mild  winters  with  cold  be 
mers;    the    mean  temperatuie  in   Hnngary  for  the  lootitli  of 
August  ia  71-6°,  while  in  Dublin  it  is  only  GO-S".     These,   aad 
many  other  instances  which  might  be  adduced,  prove  that  tlif 
isocheimal  iines  xary  much  more  from  the  terrestrial  f^rallels  ^aa, 
the  isothermal  lines;  in  the  climates  of  Europe  thfe  latitude,^ 
two  placee,  w  hic!»  have  (he  same  aw «««/ temperature,  never  din^ 
lOOre  than  8°  or  9°,  while  there  are  places  that  have  the  saq^ 
winter  temperature  that  differ  in  latitude  18'^  or  19°.  ^ 

.  The  lines  of  equal  summer  heat,  the  Isothermat  curves,  u  ire 
aiay  Htyle  them,  follow  an  exactly  tontraiy  direction  to  the  Uor 
cheimiu.  We^nd  tlie  same  summer  heat  at  Moscow  and  at, tbj 
Mjoutii  of  the  Loire,  aJUiough  the  former  is  1 1°  further  north  UiaffitM 
JaUer;  a  circmustajice  which  is  attributed  to  the  radiation  of  tif 
jBOlth  ia  ^n.  extensive  continent,  without  any  considerable  mo^ 
tains.  With  respects  to  the  relation  which  subsists  between'.^^ 
temperature  of  winter  and  spring  in  different  chmates,  it  fQHoVB, 
from  what  has  been  stated  above,  that  the  increase  of  yerow 
temperature  is  coasideiTible,  and  likewise  much  proaActefl, 
wherever  the  distribution  of  the  annual  temperature  among  the 
(liferent  seasons  is  very. unequal,  as  in  the  north  of  Europe,,  aiia 
»be  more  temperate  part  of  the  United  States ;  that  the  veaw 
jncrease  is  great,  but  short,  in  the  more  temperate  parfs'<iF 
Europe.^  that  It  issmaU,  but  protracted,  in  islands.;. and, ^t^^ 
the  different  bands  of  climate  enclosed  between  the  same  tpsn;  ■ 
dians,  the  vernal  increase  is  smaller,  and  less  protracted,  in  lojf 
than  in  high  latitudes.  Bl^ny  very  important  con  elusions- ;  we 
deduced  from  these  Cwits  respecting  the  effects  of  <£ff^eu 
climat^  on  the  cultivation  of  various  kinds  of  plants,  depen^i^ 
partly  upon  the  absolute  heat  and  cold  of  the  simimer  and  winter 
respectively,  partly  upon  their  relation  to  each  other,  and  p^rt^ 
upon  the  transition  from  one  season  to  the  other. 

The  southern  her,iispheie  differs  considerably  from  the 
nofUiem-,  it  is  certainly  colder;  but  the  degree  of  diflfereAce 
between  them  has  been  very  difi'erently  rated.  The  coktoeASof 
the  Bouthern  hemisphere,  has  generally  been  ascribed  to  th0-n# 
being  a  shorter  space  of  time  below  than  above  the  equator  s,Ih( 
it  probably  depends  nwre  upon  the  greater  proportion,  of  <i(^«wi| 
wbinh  gives  to  the  southern  temperate  zone  a  climate  appTQWibs 
ing  to  that  of  a  collection  of.islands ;  there  is,  therefore, ,  mjlpm  * 
accomulutiun  of  heatdohug  the  summer,  and  a  less  JiuUMM^ 
from  the  latid,  in  proportion  to  its  less  exteni;  therei  is,, {ftoMOr 
quently,  a^less  current  of  waronair  from  the  equator  toftrtudnitJiw 
south  poJe,  whiuli  tpennits  the  ice  to  accumulate  mOre  rowi^jt 
Near  the  equator,  atid  indeed  ^ttJu(fU  ttve  whole  of  tl^.jtorrjtl 
'  the  temperature   of  tV\e  tww  \iv:m\*^etfts  ^"^^t-wt  Seta 
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misraLme';  but  the  difference  begins  to  be  felt  in  the  Afladlte 
w>tR'tte  93^  df  latitude ;  und  there  i»  a  coAsideraUe  diff^ience 
Wb0^)i-  the'niean  temperature  of  Rio  Jttneiro  and  Havaifinidi^ 
flQi'dt^'they  are  both  equally  distant  from  the  equator,  the 
ler  being  V4' 5*^,  the  latter  7o-4°.  Tlie  southern  climates  gene- 
'  difler  from  those  of  the  north  in  respect  to  the  distribution 
MP  the  temperature  through  the  different  parts  of  the  year*  In 
^  Southern  hemisphere,  under  the  isothermal  lines  of  46^  sAd 
iO^y  we  find  siatmmers  which,  in  our  hemisphere;  beleiig  to  the 
fines  of  35*5®  and  41^.  We  are  not  accurately  acquainted  ^wUh 
Ihe  mean  temperature  of  any  place  above  50^  of  south  latitude ; 
but  there  is  eveiy  reason  for  supposing  that  it  differs  considerably 
from  the  same  degree  north. 

'  "fa  estimating  uie  temperature  of  the  ocean  there  are  four 
cjurcuinstances  particularly  to  be  attended  to ;  1 .  The  temperature 
dt  the  water  at  the  surface,  corresponding  to  the  different  lati- 
Mes;  supposing  it  to  he  at  rest,  without  either  shallowB  or 
ttdrrentig ;  2.  The  decrease  of  heat  in  the  strata  of  water  ^ich 
le^t  upon  each  other ;  3.  The  effect  of  shallows,  or  banks,  upon 
'Ac  temperature  of  the  surface  water ;  4.  The  temperature  of  the 
pSM^  Wtrich  mix  together  the  waters  of  different  zones.  The 
Vritif  df  tlie  ocean  is  said  to  be  the  warmest  between' 5^  46'  N. 
and  6*  liS'  S. ;  it  has  been  found,  by  different  observers,  tofce 
Ctem-82S5*to  84' 5*^;  the  temperature  of  the  ocean  in  this  part 
B^'fi<)ifa'  4*'  to  6°  higher  than  the  temperature  of  the  air  which 
jfyj^es'xipon  it.  As  we  advance  towards  the  poles,  the  influeitcfe 
Aolii^  teasons  upon  the  temperature  of  the  surface  of  the  9ea 
ly^olmeB  very  sensible ;  but  as  a  great  mass  of  water  foU^^lrs  the 
l^ffig^dTtne  temperature  of  the  air  very  slowly,  the  nieabs^c^ 
We  months  in  the  ocean  and  in  the  air  do  not  correspond, 
.*'*^' Complete  the  subject  of  temperature,  we  have  still  to  ^n- 
teeJ  ite  variations  in  the  different  regions  of  the  atmosphere, 
iffitt;irt  the  interior  of  the  earth;  but  our  remarks  have  b^n 
lefijiy  extended  to  so  great  a  length,  that  we  shjall;  n6t,  at 
S^enr,  enter  upon  these  topics. 

•>/:;    :.  ^  ■■-.  i' 

-:.Sfoihen9ial  Bands ,  arid  Distribution  of  Heat  over  the  GJott^r 

^^  3%6 '  temperatures  are  expressed  in  de^ees  of  Fahreiiieit-s 
tWiUlbmeter ;  the  longitudes  are  coimtea  from  east  to  west, 
Mai  <l^  'fi^t  meridian  of  the  observatory  of  Paris.  The  mean 
fiitt^CTftture  of  the  seasonJB  have  been  calculated  so  that  the 
udMfdlsiof  December,  January,  and  February,  form  the  mean 
ftfeiperattire  of  the  winter.  ITie  mark  *  is  prefixed  to  thfsse 
fhftei^  the  mean  temperatures  of  which:  have  been  detievmined 
iMtPtiie  'most  precision,  generally  by  a  meamof  8000  obserraV 
tiiteili^-*'nie  isbtfiermal  curves  having  a  concave  -smqaiiiit  in 
8dp^diji^,(  and  tviro  eoiwex  summits  in  Am;  an^  Easterp^Ameiioft^ 
tto^MBttd  Js  d^ioted  to  which  the  IwiitidA^  :i^ttm'\)id^ 


18ir''              Humhoidi  on  Isothermal  Unei,  anel  fle        [Maec'h, 
3     :-    -    - « 


'If 


It  §  ^^ZISS I 


>f     M     MO  9099     1 


sss  s  ss  s  'sas 


I  Si 
I  it 


ill 


97'9'T'    9    V 


«  V    'PV^fft^fV'J  I 


°iiii 


;s  £;:s£saas--s-sg 


J     t-     ^t-     O     iTiolWr--^  a  >^  Co  (MO!* 


T        -^s' 


o\v  'Jwii»V™^V»*«W«^ 


mm 

3X 

H  ■ 

muuumii 

mm 

II 

ills 

ummmiu 

iiiiii 

u 

mi 

imimmm 

iUiU 

;3 

mi 

iiiiii^iHiiiii 

11 

im 

,«llsissis4lli|. 

llilll 

II' 

mi 

ilSlililllllil 

iiiiii 

u 

im 

i°°""=l"=l° 

=0=0=1 

00 

S0  =  0 

"S-SSS 

Sa 

«5SS 

sr3 

ssss 

iiii 

IBiuaillBii 

'ott  "1 

'  Coast  of  Labrador.  Two  years  of  observatwitSj'  'Plfttrihg 
ice  towards  the  eB&t.  A  ti-aneatlantic  oNmate.  M«aH<  i«i^rii* 
tore  of  Oct.  about  34-6°;  Nov.  'ZQ-G?.  _        ' '      ■;"■« 

*  Centre  of  Lapland.  A  Eun^an  climate.  Fine  vegpfetibri^ 
June,  49-4";  July,  59'60;  Aug.  56°;  Sept.  41-8°;  Oct.  St-iS*^ 
Nov.  12-4°.  inland  situation.  Specimen  of  a  cmdmetOi 
climate.  "      '" 

*  Eleven  years  of  observations,  calculated  afresh  in  decaiSs  br 
WahleiAerg.  'fhermometer  verilied  by  SauBSore.  M.eaji  Ect* 
perature  ofstven  months  of  the  year  oelovr  32°.  Winds  bfoff, 
from  Italy  in  tbe  winter.  Minimunk  observed  in  the  vriat^ 
—  0-4° ;  in  Aug.  at  noon,  in  tbe  shade,  maximum  54'5° ;  (6** 
nighta  in  Aug.  frequently  from  SS-g"  to  29-3° ;  the  mean  td&; 
perature  of  Oct,  29-3"'  represents  that  of  the  whole  year;  «tW 
Col  de  Geant,  10,598  feet  high,  the  mean  temperature  of  Ju^ 
is  36'Sf°.  We  find  32°  to  be  the  mean  temperature  in  Ewrop*j' 
in  45°  of  latitude,  at  5,400  feet  high ;  at  the  parallel  of  Qie 
Canaries,  at  12,300  feet ;  in  the  Andes,  under  the  Eqnator,'nt 
16,600  feet.  -^ 

*  Bach,  Voy.  en  Norw.  ii.  416.  Specimen  of  the  climate  of 
the  islands  and  coasts  in  the  north  of  Europe.  April,  30*;  Ms^/J' 
33-8° ;  Oct.  32° ;  Nov.  25-8°.  At  Alten,  lat.  70° ;  mean  tempgr- 
ature  of  July,  63-6°  ;  a  continental  climate.  "■  -i'' 

*  Finland,  eastern  coast.  May,  40-8° ;  June,  55° ;  July,  61'Sf' 
Aug.  Sfre";  Sept.  46-6°:  Oct.  386°;  Nov.  24'&''.  StSbmi 
Buch.  ■■■■  i 

*  Eastern  coast  of  Western  Bothnia.  Dr.  NcBzeo.  -  Himtbf 
23-2°;  April,  34°;  Oct.  38-2°;  Nov.  24-6°.  '.r-tiu-A 

'  Kulet.  Mean  temperature  of  the  year,  38-2°.  f  D«dlwMk, 
Act.  Petr.  xii.619— 633.  '       |<S" 

I  Twoyeare.  Berlin,  in  the  Mem.  de  I'Acad.  de  DrOl«flei& 
iv,_216.  April,  34-4°;  May,  50-8° ;  Oct.  39-2° ;  NdV.'-^t^ 
Climate  of  me  west  coast  of  Europe.  -  ' 

*  Four  years.  Journal  de  Phys.  xxxix,  40.  A  contineeul^ 
climate.  Winter  colder,  and  summer  warmer  than  at  Petei*;* 
bui^.  Eastern  part  of  Europe  ;  height  aa  taken  from  Sttitlef. 
Chamoanie,  lat.  46°  1';  long.  3°  4S'  E.;  hei^t,  3,168  &^ 
mean  temperature,  39-2*. 

'°  Tweb-ie  yeare.  Kinvan.  Cotte,  mean  of  the  yettr,'  4l-3P^ 
of  the  summer,  67-4",  too  high.     West  coast  of  Finland.    ■  '""Ij 

"  Observations  fi:oral774  to  1804,  made  byMatlet,  Prog^rtfSl 
Holmquist,  and  Schleling,  calculated  by  M.De  Buch.    V^  9t 
Norw.ii.309.     It  is,  periiaps,  Ibe  place  the  mean  temperaliAfe^ 
of  which  is  the  best  determined.     Winters  more  serenti  tMHii^ 
Stockholm;  colder  on  account  of  the  radiation  of  the  gromHi'fldl 
th«air.  "  i  .'i^m 

"  Thir^-nine  years  of  obsen'ations,    15  of  which  are  v8] 
good,     WargeiTtin.    Cotte,  fiiean  teiiiperaturc  of  the  yeM^-"^-^^ 
Piv»  iaontba  below  32Vo«-at  Petersburg.  '" 


IKl^^l !  fi  1    JCHHribuiim  of  Heat  over  the  jSMcu  t0i 

•^rl^i.FMr  y«ftrB;i    A trazisatlantic  climate. 
^i^fi-  Suoh^  two  yearsp  Mean  temperature  of  the  winter  iKsareely 
»*6°'.    Westcoaat. 

viV  ,A]|9  of  Bavaria.  Six  years'  observations^  calcidttted  by 
Qf .  Wamenbergi  Many  fruit  trees.  Convent  ot*Tegem«6e,  in 
itava^a,  height  of  2^292  feet ;  mean  temperature  of  1 785,  42*2? ; 
Peyssenbergy  41*^. 

V'**  Bogge.    .Three  months  below  32^.    Under  the  ^equator, 
BWftii  temj^rature  of  44*6^,  at  an  elevation  of  18,000  feet. 
v;'^  Baltonw    West  of  England.     Climate  of  islands;  springs 
4?.-SP.    Keswick,  lat.  64°  33",  long.  6°  23^  W. ;  mean  tempera- 
tam,  48^^  «prin^,  48-6^ 
..^Jplrwan.      scarcely  two   years'  observations.     Southern 

■M  Stmadt.  Fifteen  years.  Climate  of  the  continent  of 
]Siarope. 

-  *^  Maier. 

•  •*  Six  years'  observations  of  M.  Escher,  calculated  by  Wah- 
lenberg.  The  town  is  situated  in  u  liollow,  to  which  the  warm 
liinds  cannot  penetrate,  that  reader  the  winters  more  temperate 
i^the  otiier  parts  of  Switzerland. 

•^  Thje  calculation  has  been  made  from  six  years  of  excellent 
observations,  by  Professor  Playfair ;  during  tnis  time  the  ther- 
m6mefer  ^s  never  seen  above  75*8®.  vegetation  continues 
fifepi  .Mfkfch  20  to  Oct.  20 ;  mean  temperature  of  these  seven^ 
months  is  from  65*8^  to  50*9®,  according  as  tlie  years  are  more 
or  Jkfw^fruitfril ;  wheat  does  not  ripen  if  the  mean  temperature 
descends  to  47-6°.      ■ 

'  *-<S^ittard.  Only  three  years.  Mean  temperature  a  little  too 
high.     Eastern  part  of  Europe.     A  continental  climate. 

.•^iJPom^.^eaifs  of  observations,  by  M^  de  Salis  Sewis, '  ealcu- 
ItWd"^  M!  Wahlenberg.     Mountains  of  the  Grrisons. 

■*  Kirwan.  Irish  Trans,  viii.  203,  and  269.  Specimen  of  the 
cfosate.pf  the  islands.  Coldest  days,  ^23°;  interior  of  the 
gEQund,  49-2^.     Hamilton. 

^  The.  cliniate  of  Berne  is  a  continental  climate,  in  comjparison 
i^tli:  tiiat  of  Geneva ;  there  is  no  lake  near  it. 

^  Seven  years  of  observations.  Saussure.  Mean  temperature^ 
89^;  Vot.§  1418.  I  find  the  mean  temperature  from  1796 
-1816,  50^.  Interior  of  the  earth,  52°.  Pictet,  BibHotheque 
Bjpttrl817.  iv.  109. 

■j^Sixyeare. 

*-  AiMrtria,    Berlin,  lat.  62°  31' ;  mean  temperature,  probably 
4&4^.  to  47-3°;  according    to  Beguelin,  48*8°;  springs, '49-3°i' 
BfttfAbjcNEi^  iat.  49° ;  height,  1,104  feet;  mean  temperature^  61-2°. 
Miinich,  kt.  48°  8';   height,  1,608  feet;    mean  temperature^ 

v^'-BttsMnd.  •  Seveat-  years  •  of  excellent  observationn*  ,Th* 
mean  of  the  months,  at  noon,  well  ascertained,  i^t^into«cv-4fiP\ 
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spring,  67';  summer,  TOS";  autumn,  SS"'     Mem.  lost.  IS13. 
p.  49,     Cotte,  mean  temperature,  512°. 

='  Wahlenberg.      Flor-  Carp.  p.   90.     Coatiuental   cliaute. 
Height  of  the  observatory,  474  feet. 

'^  Two  y^^rst  "^<ir  Boston,  in  New  England.     TnuiBatlutis 
climate.    The  thermometer  sometimes  descendii  to  0°. 

"  Eleven  years  (1803—1813)  of  observations  made  at  the 
observatory.  A  greater  number  of  years  will,  perbapg,  give  ^ 
mean  temperature  a  Uttie  higher.  Vaults,  53  .  kirwan  fibdl' 
tor  Paris,  from  seven  years  ol'  observations  of  unequal  value, 
51'6?;  he  fixes  upon  52-7°.  Cotte,  from  29  years  of  obsen*- 
tions  (Journ.  de  PEys.  1782,  July),  53-2°.  Cotte,  for  33 
■  .  26-    "  ■"     "■ 


(1763— 1781,  Mem.  Instit.  iv.  266),  52-4°.  The  extrai 
year  of  1816  offers  the  mean  temperature  of  48' 8°;  winter,  SJ'Jf^^ 
spring,  49°;  summer,  59-6° ;  autumn,  50°:  the  preceding  year, 
1815,  offers  a  mean  temperature  of  oO'S"  ;  winter,  37-2° ;  spring, 
62-7°;  summer,  62- H" ;  autumn,  30-8°.  Arago.  Mean  tenmw* 
ature  of  Montmorency,  for  33  years,  60-8°;  height,  498  rait. 
Cotte.  Strasburg,  lat,48''34';  height,  480 feet;  mean tempen- 
ture,  49'2°.     Herrenschneider. 

"  Dr.  Young.  Mean  temperature  varies  from  47-8°  to  51  ■4", 
(Lectures,  ii.  453).  Cavendish  (Trans.  1788,  p.  61),  48-8°, 
Roebuck,  Hunter,  and  Kii-vran,  61-6°.  Horaley,  61-8".  Accoid- 
ing  to  Kirwan,  the  four  seasons  in  London  are,  39"6°,  SOS*, 
64-8°,  32°;  at  Paris,  36-2'',  51°,  66°,  52-6° ;  from  which  reaulM, 
London,  61-2°;  Paris,  52-4''.  Cotte  (Journ.  de  Phys.  xtxxn. 
36)  thinks  London  is  51*2°,  and  Paris,  52-4°.  The  (^^%ac« 
which  we  observe  in  cultivated  plants  depends  less  upon  mean, 
temperature  than  upon  direct  light,  and  the  serenity  of  the  a/aao- 
sphere. 

"  Seven  years.  Cotle.  Lisle,  48-4°;  Rouen,  51-4°;  Cfyn- 
bray,  52°;  Soissons,  53-4° ;  Rethel,  532° ;  Metz,  53°;  Nanqr, 
52°;  Etampes,  51°;  L'Aigle,  498°;  Brest,  54-2°;  Mayenna 
52°. 

^  Mohr,  and  Van  Swinden.  Five  years. 

"  Thirteen  years.     Temperature  ratlier  too  high  ? 

'^  Eleven  years.  Van  Swinden.  From  1771— 1783.  Aleas 
temperature,  51-2^. 

*•  Concave  transatlantic  summit.  Seven  years  of  obaetva- 
tions  give  54-8° ;  for  the  four  seasons,  34°,  62°,  75-2°,  56-2°. 
Rush,  52-6  (Drake's  View  of  Cincin.  p.  116).  Coxe,  54-2', 
M.  Legaux  finda  for  17  years,  for  SpringmiU  on  the  SchttWkilli 
lat.40  50';  mean  temperature,  63'4.  Spnngs,  near  PhiladeuvUs, 
54-8°.     Warden,  ^^ 

*"  Two  years  only.  Retif  de  la  Serve.  The  thecmonteter 
eoinetimes  descends  to  —  4°  in  the  parallel  of  Nwjles  !  Spiings, 
64-8°.  Ipswich,  lat.  42°  38' ;  mean  temperature,  w)°.  Wi&iaai*t 
burg,  in  Virginia,  581°.  Cotte  twd  itarwaii.  Traauiigaliif 
climatee. 
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*'  Transatlantic  climates  west  of  the  Alleghanys.  Good  ob- 
•enrations,  from  1806—1813.  Col.  Mansfield  (Drake  p.  93). 
Minimum  of  the  winter,  from  6^  to  9*4°;  Jan.  1797,  as  low  as 
— 16-6°,  for  39*^  latitude.  Maximum,  89;6°  to  107-6°  in  the 
shade,  without  reflection;  -i-  of  all  the  winds  S.W. ;  springs 
near  Cincinnati,  54*4°;  Little  snow  falls ;  but  it  is  abundant 
between  lot.  40°  and  42°. 

^^  Three  years  only.  Bougourd.  Dijon,  height,  810  feet; 
laL  47°  19' ;  mean  temperature,  50*9°.  Besangon,  height,  804 
feet;  lat.  47°  14';  mean  temperature,  61°  2\ 

*•  Six  years.     Duplessis,  and  Boudan.    Temperature  of  the 
summer  too  high  ?  Rochelle,  53°.     Poitiers,  52-6°. 
.    **  Amyot.      Six  years.      Concave  Asiatic  summit.     Three 
monihs  below  32°,  as  at  Copenhagen ;  the  summer  like  that  at 
N^Jes. 

•  *•  One  of  the  best  determined  points.  The  years  1789—1812 
lie  calculated  in  decads  of  days.  Observations  of  the  Astro- 
nomer Reggio,  April,  55*8°;  Oct.  58-1°.  The  two  decads 
which  approach  the  nearest  to  the  mean  temperature  of  the  year, 
are,  the  first  of  April,  53-4° ;  and  the  last  of  Oct.  54-6<^.  The 
mean  temperatures  for  January  have  varied  in  the  last  10  years 
fifom  26*>  to  38-4^ ;  those  of  July,  from  71-4°  to  78-4° ;  the  mean 
<tf  the  years,  from  64*5°  to  57-2°.  Reggio,  taking  only  24  maxima 
and  minima  in  a  year  for  1763 — 1798;  mean  temperature, 
86-4^  (Ephem.  Mil.  1779,  p.  82). 

^  Ten  years.  Guyot.  Lyon,  528  feet,  56-8°.  Mafra,  near 
Iisbo%  ht.  38°  52' ;  heiffht,  600  feet ;  mean  temperature,  54-3% 
too  small.    Mem.  de  Lisbonne,  ii.  105—158. 

^  Seven  years  (1777—1782).  St.  Jaques  de  SylvabeUa.  The 
Ibermometer  descends  sometimes  to  23°.  Cotte  (Traits  de  Met. 
a.  420).  34  years  (Raymond  in  Mem.  de  la  Soc.  de  Med. 
1777,  p.  86)  give  62°.'  Cotte  (Jourti.  de  Phys.  xxxix.  21) 
fixes  it  at  58*6°.  Kirwan,  at  61*4°.  The  observations  made  at 
tlie  Royal  Observatory  of  Marseilles  can  alone  decide. 

*•  Ten  years.  Nismes,  '60*2° ;  Perpighan,  59*6 ;  Tarascon, 
60« ;  Aries,  59° ;  Rieux,  57-2° ;  Montauban,  55-6° ;  Tonains, 
64-8° ;  Dax,  64-2° ;  Rodez,  57° ;  Aix,  56-6°.  Under  the  equator, 
67-8°,  at  9,000  feet  of  elevation. 

^  William  Humboldt.  Calandrelli,  60°.  The  thermometer 
aometimes  descends  to  36-5°,  and  rises  to  99*5°.  Naples,  67*1° 
Toaido,  probabW  63-5°;  Rorence,  61-6°;  Tartini,  too  high 
kcca,  60-4°;  G^noa,  60-2°;  Bologna,  56-3«;  Verona,  bd'^""  ^ 
Venice,  66*5°;  Padua,  55-6°.  Kirwan  regards  it  as  an  esta- 
Uished  facty  that  in  Europe,  the  mean  temperature,  in  latitude 
4»>,  is  61-8° ;  in  latitude  50°,  52-6°. 

*  Only  two  years.    Barberet,  and  d'Angos.     Sheltered  by 
aoontai)^^  .^Estimate  .a  lijttle  too  high. 

*^'Ja{mn.'  A    single   year.     Voy.   de    Thunberg,    p.    121. 
CSimate  of  islands.    Under  the  equatx)i,  ^k^^  ^X  ^\v&vigD^.^S. 
6,000  feet 
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^^  West  of  die  AUeghaDySy  in  liOuisiana.  Four  jftmnsvr. 
Tmn&atlantac climate.  ^fi\  ^^rotoi* 

^^  Madeira.    Heberden.    Climate  of  islands.     Sft*  Gnfetxii 
TenerifTey  71*4°.    The  remainder  of.  the  island  of  Teneriflfey^^ii 
the  plains^  61*2^.    Buch.  v-   ;;   mjjbIi 

**  Old  observations  of  Tartebout,    They  appear  goodv    *" 
dat,  lat,  33°  19';  according  to  Beauchamps,  73'8*».. .  Tkrol 
seaBons,    608%  74-6^  92-6^  77°;  but  there    wa«    icflfiff 
from  a  house.    The  thermometer  falls  to  29*8''.    Under 
equator,  at  3,000  feet  high ;  mean  temperature,  71'3°»     r^   i .  ^as^ 

^^  The  calculations  are  made  from  tne  observatioiui  of;N< 
(Decade,  ii.  213).  The  following  are  the  mean  tem[ 
the  12  months:  58- P,  6fr2%  64-6^,  77-9%  78-4^  83-6%8Si1!Sm 
Q5-8^  79-2^  72-2^  63^  68•6^  (Neibuhr,  72-2.)  Taaapetatonlr 
of  Joseph's  Well,  72-5°.  Catacombs  of  Thebes,  81-4°.  WAMs 
the  great  pyramid  surrounded  by  sand,  88*2°.  Jomanl.  B^s-t. 
sora,  on  the  Persian  Gulf;  mean  temperature,  77^9?.;  inttMi^ 
64° ;  summer,  90-8° ;  July,  93-2°.  ..      .. vi*  hr  ; 

^  Orta.    Humboldt.    Nouv.  Esp.  iv.  616.    Jamaioay  €OUk  ] 
80-6°.    Blagden.  ..    > .  *  ,/As* 

*7  Ferrer,  1810—1812.  Con.  des  Tems.  1817,p.338.  v:WWIi| 
of  10  feet  deep;  air,  76^;  water,  74-4^;  in  1812,  miniiw^i 
Aug.  14^  86^;  minimum,  Feb.  20,  61-6°.  Grottos,  81-6?..  Ifaui^ 
boldt,  Observ.  Astron. i.  134.  ..     •  i  h^i.-.,  M.ifn 

'B  Humboldt.  Pondicherry,  85-P;  Madras,  80*4$? ^'SfjaiiaK 
78-2*^;  Isle de  France, coast,  80-4°.  >  .1.,;.  >. 
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Account  of  some  remarkable  Minerals  recently  hroughJt  t^  J^ 
Country  from  the  Island  of  Jean  Mayen,  in  the  Greenb^iiiji 
Seas,  ^orth  Latitude  71^.  Also  a  Description  and  AH(nly§if 
of  a'  Substance  called  Petalite,  from  Sweden,  3y  Edwqi^ 
Daniel  Clarke,  LL.D.  Professor  of  Minerajog]^  in  the.  Unit^ 
sity  of  Cambridge,  Su^.    Ina  Letter  to  the  il^toi:^.  •  .*  ^.. 

GENTLEMEN,  "-,'!"/.'!!■ 

TwENTT  years  ago,  being*  engaged  in  a  vo^ag^  amon^  IKfe 
western,  islands  of  Scotland,  I  had  an  opportunity  of  exmnnfadj^ 
the  viery  sin^ar  appearances  exhibited  by  the^prnTM^^  nkUca 
of  Canna,  The  shores  of  that  island  are  corered  with^a'fto< 
black  shining  sand^  which,  owing  to  the  partial  notions  I  hfAmib 
iomit'd^  a>id  to  prejudices  imbibed  by  a  residence  amoiig'  flm^ 
voli  anoes  of'the  south  of  Italy ,  I  supposed  to^  be  voUanuJ ^-INu^ 
bably  i.h';it  m^^nac^wts  appearance  >hM  been  derived  ftont  tit otf ; 
ui  inyp,     i  hay^  often,  however,  mc^  i^^^tt^d,  that  I  did  not 
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bliiig>aii^ay'toine  of  the  sarui  for  further  examination.    It  was 
Qierefore  nigUy  satisfactory  to  me  to  receive  a  short  time  ago, 
Gknn/the  -  Mev.  Dr.  Satterthwaitey  of  Lowther  Rectory,  near 
S^inritky  a  parcel  of  sandy  taken  from  the  shore  of  the  remote 
island  otjean  May  en  ^  in  the  Greenland  Seas,  which  immediately 
refismded  me  of  the  sand  of  Canna,    It  was  supposed  to  be 
ftrrugmaus ;  owing  to  the  partial  action  of  the  magnet  upon  some 
of  itili  particles.     Dr.  Satterthwaite,  in  his  account  of  it,  relates 
that  **  a  few  weeks  before  he  sent  it,  he  had  been  on  board  a 
Vessel,  just  returned  from  the  Greetdand  Seas,  and  had  conversed 
ifttk  a  very  intelligent  ship-captain ;  who,  during  his  last  voyage, 
bid'  landed .  on  the  island  or  Jean  Mayen,  in  71^.  N.  L ;  an 
idind  seldom  visited  by  the  English  fishermen ;  where  he  foimd 
die'  shores,  to  an  immense  extent,   and  of  unknown  depth, 
(kiPirered  with  this  kind  of  sand.''    It  has  a  jef-black  colour,  and 
a  glittering  appearance;    owing  to  innumerable   particles  of 
mimite  crystals,  of  the  highest  transparency,  with  a  splendent 
adamantine  lustre.      As  these  crystals    differ  in  lustre  from 
olhine,  and  agree  with  olivine  only  in  their  colour  and  infusi- 
Ulity  before  the  common  blow-pipe,  I  suspected  that  they  might 
possibly  .belong  to  one  of  those  varieties  of  zircon,  which  have 
aoaaetnies'  been  confounded  with  olivine,    when  •  mixed  with 
hasak  in  the  arenaceous  form.    This   suspicion    was  further 
increased  by  examining  them  with  a  lens  and  perceiving  that  in 
i^oine  itastances  a  right  prism  with  a  square  base  might  be  dis- 
cerned ;  or  with   a  base  so  slightly  rhomboidal,  as  not  to  be 
thus  distinguished  from  a  square.     Having  therefore  selected  a 
crystal  of  this  form,  but  so  exceedingly  minute  as  scarcely  to 
be  discernible  to  the  naked  eye,  I  fixed  it  upon  the  moveable 
plane  of    Dr,    Wollaston's  reflecting  goniometer.      A   double 
image  was  reflected  by  one  of  the  planes  of  the  crystal,  but  the 
image  reflected  by  the  contiguous  plane  was  clear  and  perfectly 
perceptible,  by  wnich  I  was  enabled  to  measure  the  angle  of 
fiHination  -  and  after  repeating  the  observation  several  times  I 
Wttid  it  to  equal  92°  or  92^°.    Hence  it  is  evident  that  these 
'  Mab  are  not  zircons,  although  they  possess  a  degree  of  lustre 
ute  equal  to  that  of  zircon.     In  this  uncertainty  fsent  a  small 
irtion  of  the  sand  to  Dr,  Wollaston,  and  requested  that  he 
vcmld  himself  measure  the  angle  of  the  particles  exhibiting 
iplendent  surfaces.     Dr.  W.  pronounced  the  substance  to  be 
Wroxene;    having  an  angle,  according  to  his  observation,  of 
JN^°.    He  also  informed  me  that  the  sand  was  similar  to  that  of 
^ilmtmainitaly.  « 

h;li0r.  Satttrthwaite  now.  sent,  me  three  specimens  of  diflerenl 
^bstances  which  had  all  received  tlie  appellation  of  lava,  from 
iiwiiaKHie  island  of  Jean  May  en;  and  in  every  one  of  these  1 
kid.ibA  satisfaction  of  seeing  the  same  crystals  in  their  matrices ; 
•dl3>lti]ig<  the  same  splendent  lustre,  but  under  more  visible 
Ofeowistamae*  oSform  and  ckavagei-  In  t\\e  ^rst  a\tQC\\|>.^w  ^^^"^ 
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ate  deposited  hi  a  dark  porous  toadstone  rock,  very  like  what  » 
cbtimionly  called  lava  at  Naples,  and  which,  like  the  V^^j 
arenaceous  particles  found  with  the  crystals  of  puroieiie, 
etisHy  fusible  before  the  common  blow-pipe,  into  ajei-olact  dfi 
ing  ^lass,  externally  resembling  black  seiding-wax.  The  seca^ 
specimen  has  the  appearance  of  a  substance  acted  upon  by  m 
it  has  a  reddish  brown  appearance,  looking  hke  a  cinder ;  beir 
fall  of  innumerable  pores,  and  having  the  sponsy  aspect  of  IB 
scoria  ejected  from  Vesuvius.  Besides  contaiiung  these  spld 
d^at  crystals,  it  has  also  a  few  imbedded  crystals  ai  more  opaqd 
pyroxene;  it  fuses,  like  the  preceding  specimen,  into  a^'ei-ilaa 
glass.  The  (A iVr/ specimen  is  ahghtgrey,  friable,  earthy,  ^^ 
gate,  in  which  the  crystals  of  pyroxene  lie  imbedded  with  dim 
roimdish  granular  pieces  of  basait  or  trap  in  a  crumbling  iSftij^ 
that  easily  separates  between  the  fingers.  This  last  fuses,  W' 
the  two  former  varieties,  into  a_;e(-black  glass. 

I  have  now  done  with  the  description  of  the  minerals  frcni 
Jean  Ma^en  island ;  and  shall  proceed  with  an  account  of  i 
interesting  mineral  from  Sweden  at  &  very  different  nature.  Ttfr 
substance  was  sent  to  Dr.  Ingle  of  this  University,  from^|. 
Swedemtieitia  of  Stockhohn,  under  the  name  ofpetalite.  Jr^ 
ing  it  to  be  altogether  new  to  me,  and  that  its  nature  wid 
likely  to  be  made  known  by  the  name  which  had  been  given  to 
it  (no  account  of  its  analysis  having  appeared) ;  I  undertook  W 
examine  it  chemically  ;  requesting  Mr.  Holme  to  do  the'i 
that  by  comparing  the  result  of  our  observations  we  mi^ 
able  to  state  the  constituents  with  all  the  accuracy  in  oi^bbv  _ 
Tt  will  be  proper,  in  the  first  place,  to  describe  the  mineral.  M 
to  point  out  those  characters  which  induced  me  to  consider' it' af 
A  new  substance. 

Externally  it  itsembles  common  white  quartz,  and  to  such' 
degree,  that  a  very  eminent  mineralogist  to  whom  Dr.  lit 
exhibited  this  mineral,  considered  the  specimen  shown  to^m 
apiece  ai qiiarlz.  Upon  a  nearer  examination,  however,  ft  i 
be  found  to  differ  in  fracture  from  quartz-  It  admits  iii 
two-fold  cleavage  parallel  to  the  sides  of  a  rhomboidal  prik 
two  of  which  parallel  to  each  other  are  splendent,  and  the  btl 
two  arc  dull.  Hence  there  ia  an  evident  appearance  of  f/|tfrfi.„ 
zaiion;  but  I  was  unable,  owing  to  the  want  of  two  conbgudi 
reflecting  surfaces,  to  ascertain  the  angle  of  their  inclinatibn  9 
satisfactory  manner.  Its  specific  gravity,  nearly  that  of  ^uo^ 
equals  2'46.  Its  colour  is  white,  but  an  almost  imperccc'"" 
pt7ikisk  hue  may  be  discerned  when  it  is  attentively  exailii 
It  i»  hard  enough  to  scratch  glass;  although  it  may  b'ei 
by  a  knife.  Exijosed  to  the  common  Olow-pipe  it  is  ftl 
infusible;  but  after  an  intense  heat  has  been  for  some'tim^  _ _, 
tinned,  it  e.\hibits  a  glazed  superficies,  which  examined  'pS* 
lens  appears  full  of  minute  bubbles.  When  triturated  andredacedi 
tosa  mpalpahh  powdmiu  a  (orcelain  mortar,  it  has  tbe^TfUw;, 


M3KTO- 


ISMf.j'    '  some  remarkable  Minerals.  197 

nm/joFsijbw,  Its  most  remarkable  property  remains  now  to  b« 
i^te^j^  namely^  its  partial  solution  and  action  in  acids.  Placed 
i^Jbu^hly  concentrated  nitric  acid  of  spec.  gr.  1*45,  its  loses  iti^ 
i^ie  colour  and  changes  to  a  dingy  hue ;  tne  acid,  at  the  same 
tpj^&j  becoming  clouded.  The  same  acid  being  boiled  upon  it, 
'id^  distilled  water,  previously  boiled,  added,  there  was  no 
'iHsarance  of  effervescence,  but  a  solution  took  place.  From 
m.Bjbhiiionpricssiated  alkali  threw  down  a  Zea/'-greew  precipitate ; 
fe^^Upema^t  fluid  assuming  afterwards  a  beautiful  amethytk 
Q^^iuTi  which  bv  longer  exposure  to  the  air  changed  to 
Wi^msh  red;  afterwards  becoming  reddish  brown  and  then 
Wj^^sh  black.  These  changes  of  colour  leading  us  to  suspect 
dy^  presence  of  manganese y  we  imdertook  the  analysis  in  the 
lapwing  manner : 

^k.  Ten  grains  of  the  powder  were  exposed  to  a  red  heat,  in 
l|^4i^«iiU7n  crucible,  during  a  quarter  of^  an  hour;  to  expel  the 

tx  of  absorption.  The  same  powder  being  afterwards  weighed^ 
lost^^  of^  a  grain. 
.  ^.  Boned  durmg  20  minutes  in  riitric  acid  diluted  with  an. 
e|.^8^'bulk  of  distmed  water,  the  insoluble  part,  washed,  and 
^edm  a  white  heat,  weighed  9-J.  grains. 
^  C.  TSie  supernatant  flmd  collected  from  B,  added  to  the  wash- 
es'of  the  insoluble  residue,  being  with  moderate  heat  evapo- 
X9^i  to  dryness,  there  remained  a  pale  lemon-coloured  salt; 
^hip^j^  after  exposure  to  a  smart  rea  heat  for  25  minutes  in 
M^jnUm  foil,  left  a  black  powder  weighing  -J-  of  a  grain ;  this 
lo:vct(er  l>ejrore  the  *blow-pipe  gave  a  fine  purple  colour  to  boi  ax p 
|lict  piroved  to  be  the  black  oxide  of  manganese. 
"D.  "The  insoluble  substance  left  by  the  nitric  acid  in  B  being 
ipi^i^d.  with  five  times  its  weight  of  the  bicarbonate  of  potash, 
|9  placed  in  a  platinum  crucible,  and  kept  exposed,  during 
^^  quarters  of  an  hour,  nearly  to  a  white  heat  the  whole  time. 
ERstiUed  water  was  then  dropped  upon  the  fused  alkaline  mass 
^&ich  appeared  slightly  tinged  with  a  rosy  hue),  merely  in  suffi* 
WOi  quaiitity  to  soften  it ;  muriatic  acid  being  afterwards  added, 
y^  whole  assumed  a  gelatinous  appearance.  Upon  the  addition 
(^  more  muriatic  aciaz.  white  powder  subsided;  which,  being 
pprefldly  washed  and  dried  in  a  white  heat,  weighed  eigA^  grains ; 
^proved  to  be  pure  silica, 

,^.  To  the  supernatant  solution  and  washings  collected  from 
|X,^  jsufficient  quantitv^  oi  alkali  was  added,  barely  sufficient  to 
i^^tiulize  the  acid,  rure  Uquid  ammonia  was  then  poiu'ed  in, 
^  f^a  white  fiocculent  precipitate  slowly  subsided,  leaving  the 
*"*  .^ibove  it,  beautifully  transparent.  This  precipitate^  care- 
Wished  and  dried  as  before  weighed  Ingrain,  and  proved 
^'he^fxa^  alumina. 

\.J^^  .constituents  therefore  of.  t]^is  mineral,  according, to  tli« 
I^ed^jfi^  inay  be  stated  in  the  foUowi3:)>gui«iia^ 
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Silica 80          i 

Alumina <■ . .  15           J 

Manganese  2-50      ' 

Water 0-75 

Loss 1'76 

10000 

#This  wae  the  reeult  of  my  own  analysis.  Tha  anal^ 
the  same  substance  by  Mr.  Holme,  does  not  material 
froii^  the  preceding :  and  when  it  ie  considered  how  very  i 
second,  analygis,  made  by  the  same  person,  of  substances 
siltca  and  alumina  are  chemically  combined,  exactly  coir 
with  the  ^rst,  it  would  perhaps  better  answer  the  pun 
chemical  science  if  the  discrepancy  were  confessed  rati 
concealed.  At  all  events  this  shall  be  the  case  in  the  pn 
stance. 
^  According  to  Mi-.  Holme's  analysis  of  this  mineral  tl 
constituents  are  combined  in  the  following  proportion^: 

SOica 7GtV 

Alumina 20^^ 

Manganese 2^ 

Water 0|| 

Tooi    i 

It  has  been  stated  that  this  mineral  came  from  Suwift 
the  name  of  pelalite :  possibly  it  may  not  be  the  suImI 
which  Dmtdrada  gave  this  name.  Should  this  prove 
true,  as  it  will  be  necessary  to  bestow  some  name  upoi 
are  desirous  of  calling  it  Berzelite,  in  honour  of  the  ill 
chemist  who  presides  over  the  analytical  researches 
country  in  which  it  was  discovered, 

1  have  the  honour  to  be.  Gentlemen,  &c. 

Cmiridgc,  Jon.  21,  1818.  EdWAED  DaNIEL  ClA 


Some  Observations  on  the  Imperfection  of  the  Barojitet 
John  Bostock,  M.D.,  &c. 

Being  engaged,  some  years  ago,  in  an  inquiry  re( 
Hie  manner  in  which  the  weight  of  the  atmospnere  is 
by  the  blowing  of  different  winds,  and  especially  by  1 
cardinal  winds  of  this  climate,  the  N.E.  and  S.W.,  I  wi 
establish  an  accurate  comparison  between  the  height  o 
JBOfare  in  different  parts  of  tbe  lalaai.    Va  otftRx  Xn  ms 
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this  object^  I  iq[>plied  for  the  assistance  of  a  friend  at  Lyme,  in 
Dorsetshire,*  who  was  much  in  the  habit  of  making  meteoro- 
logiottl  observations,  and  on  whose  accuracy  I  could  place  full 
confidence.  The  register  kept  at  the  Royal  Society  gave  me  a 
second  source  of  correct  information ;  and  my  own  observations, 
made  at  Knotshole,  near  Liverpool,  where  I  then  resided, 
afforded  a  third  station ;  by  means  of  which  the  state  of  the 
atmosphere  might  be  compared  in  three  points  of  the  kingdom, 
at  a  considerable  distance  from  each  other,  and  adjacent 
respectively  to  the  southern,  eastern,  and  western  oceans.  The 
result  of  my  inquiry  was  not  very  satisfactory  as  to  the  particular 
object  I  had  in  view ;  but  it  led  me  to  some  ideas  respecting  the 
use  of  the  barometer,  which,  I  believe,  are  a  little  different 
from  those  generally  entertained. 

It  is  well  known  that  there  is  a  correspondence  between  the 
state  of  barometers  that  are  situated  at  considerable  distances 
from  each  other ;  that  when  the  mercury  is  high  or  low  in 
London,  it  is  higher  low  in  Pari»;t  but  it  does  not  appear  that 
any  very  minute  examination  of  the  subject  has  been  made. 
We  have  been  satisfied  with  ascertaining  the  fact  of  the  general 
agreement  of  the  instruments ;  and  if  any  discrepancies  have 
been  noticed,  they  have  been  regarded  as  arising  from  some 
accidental  circumstance ;  and  no  inquiry  seems  to  have  been 
made  how  far  they  depended  upon  an  absolute  difference  in  the 
weight  of  the  atmosphere,  or  how  far  upon  any  defect  in  the 
nature  or  construction  of  the  apparatus.  Upon  comparing 
together  the  registers  of  the  three  barometers  kept  respectively 
in  London,  L)rme,  and  Liverpool,  a  general  correspondence  was 
found  between  them ;  but  at  the  same  time  the  variations  were 
very  nnmerous,  and  of  a  kind  for  which  I  found  it  very  difficult  to 
account.  PL  LXXVIII.  Fig.  No.  1 ,  contains  a  view  oi  the  heights 
of  the  three  barometers  during  the  months  of  September  and 
October  in  the  year  1811,  taken  nearly  at  the  same  hour  in  the 
morning  of  each  day  .J  These  two  months  were  selected, 
because  I  was  able  to  procure  a  greater  number  of  accurate 
observations  for  them  than  for  any  other  period,  and,  in  some 
degree  also,  in  consequence  of  the  state  of  the  weather,  which, 
during  the  first  part  of  September,  was  unusually  fine  and 
settled,  with  steady  east  winds;  while  the  month  of  October  was 
equally  remarkable  for  its  variable  character,  with  the  wind 
chiefly  blowing  in  the  opposite  direction.     In  examining  the 

*  Geo.  HollRnd,  Esq. 

f  An  interesUng  account  of  tbe  comparatiTe  stmte  of  the  baromeler  in  London, 
Paris,-  and  Geneva,  during  the  space  of  a  >ear,  from  the  autumnal  equiuox  ie 
1806  to  the  autumnal  equinox  in  1807,  was  published  by  M.  Piclet  in  the  Bib. 
Brft.  for  Jan.  1811,  of  which  Dr.  Thomson  has  given  a  translation  in  vol.  ii.  ef 
the  Jtmala, 

i  The  observations  at  (^yme  and  Liverpool  were  always  made  at  nine  o'clock; 
the  time  of  the  observations  at  the  apartments  of  the  Royal  Society  varies  a  little', 
bat  Is  generidly  at  or  between  the  hours  of  eight  and  niie. 
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tluee '  lines '  ttaced  upoa  the  plan,  it  will  be  ob^crred  diat>d 
Liwptxd  barometer  is  geaemlly  the  lowest,  while  tiiat" 
London  is  the  highest ;  but  these  heights  are  not  propottioiMi^ 
to  I  the  aetual  eituation  of  the  instruments;  the  LoiuloQ  LSodi 
Liverpool  barometers  being  nearly  on  a  level,  each  about  40  faetdt 
above  low  water  in  the  Thames  and  Mersey  respectively,  wlalftft 
that  at  Lyme  was  about  UK)  feet  higher.  But  what  ia  morad 
remarkabfe,  the  proportional  heights  were  perpetually  varpn^fii 
so  that  neither  the  time  nor  the  degree  of  ttie  rise  and  Ml  coi-io 
respond.  It  happens,  on  more  than  one  occasion,  that,  upoQ  aayO 
considerable  rise  or  fall  of  the  mercury,  the  maximum  or  miniimintl 
occurred  on  different  days ;  and  in  some  instances  we  obseiswo 
that  the  mercury  was  even  rising  in  one  of  the  baroroeterB  whil«') 
it  has  been  falling  in  another.  Upon  the  whole,  the  Londonandc 
Liverpool  barometers  observed  a  more  uniform  course  with 
respect  to  each  other  than  the  one  at  Lyme,  although  thef  t 
dinered  most  in  their  absolute  height.  1 1 

ft  is  easy  tu  conceive  that  various  local  causes  may  aSect  the 
atmosphere,  so  as  to  render  it  heavier  in  one  situation  thuiiai 
anothar,  although  not  very  distant  from  the  former;  c«nain~' 
winds  blowing  over  a  large  extent  of  the  ocean,  or  evrai  ovei? 
particular  soils,  the  vicinity  of  mountains,  the  position  of  riren^ 
or  deep  valleys,  perhaps  even  of  lai^e  cities,  may  possibly  ofiect' 
the  weight  of  the  air.  But  before  we  proceed  to  any  inve8tigB<^!i 
tiooB  of  tJiis  nature,  it  will  be  necessary  to  inquire  how  &r  USo 
inatrametit  itself,  by  which  these  changes  are  ascertained,  is  tol 
be' implicitly  relied  on.  The  principle  upon  which  the  batow 
meter  acta  is  so  simple,  that  when  the  apparatus  is  in  a  periecti> 
state,  it  would  be  hable  to  no  uncertainty  or  irregularity;  bt*l 
ahhou^  the  principle  of  the  instrument  be  correct,  its  oonstmc*' 
ticwi  is  very  frequently  defective ;  and  indeed  its  veiy  uatu«i§' 
such  as  to  render  it  peculiarly  liable  to  become  deranged  fioirii 
various  canses,  even  when  it  had  been  accurately  coiiBtnictad 
in  the  first  instance,  ■  li 

Before,,  therefore,  I  proceeded  any  further  in  the  investigational 
or  attempted  to  form  any  theory  to  account  for  the  diversity -(rf^ , 
the  barometers  at  the  three  stations  of  London,  Liverpool,  and", 
Lynte,  I  thought  it  necessary  to  institute  a  comparison  betweett' 
two  or  more  barometers  that  were  placed  nearer  together,  anA  i 
where  the  difterences,  if  they  existed,  musl  be  ascribed  to  some; 
Inaccuracy  in  the  instiiunent,  rather  than  to  any  actual  vaziationiiu  i 
the  weight  of  the  atmosphere.  For  this  purpose  I  had  recourBsl  ■ 
to  the  meteorological  diaries  that  were  kept  at  that  time  by.Mc< 
Howard  and  Mr.  Forster,  the  one  at  Plaistow,  and  the  otner'at 
Clapton,  at  a  distance  of  not  more  than  four  or  five  milesjfroai> 
each  other,  These  gentlemen  are  well  known  for  tlie  ati^tioBl' 
which  they  have  paid  to  all  points  connected  with  the  weatber;! 
and  with  respect  as  well  to  science  as  to  accuracy,  may  bei 
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[ntis&otoiy  comparison.  Mr.  Howard  aiid  Mr.  Forster  fortu-'  ■ 
nately  ibotfi  registered  their  obeervations  upon  the  barometer  on 
|fliA(BBiiie  plan,  not  noticing  it  at  particular  hours,  but  giving  the 
,  mlximum-and  minimum  of  each  diurnal  period.  1  have  arranged 
their  observations  in  the  tabular  form.  No.  2,  contains  a  view  of 
themaxima  of  Mr.  Howard's  and  Mr.  Forster's  barometers, 
for  each  day  during  the  months  of  September  and  October,  1811, 
and  No.  3,  the  mmima  for  the  same  period.  The  inspection 
of  the  tables  fihows  us  that  the  barometers  at  Plaiatow  and  at 
Cl«|)t<ui  were  nearly  as  different  from  each  other  as  those  at 
I^rme  and  at  Liverpool;  and  of  course  would  lead  us  to  con- 
cui(ie>  that  a  considerable  part  at  least  of  the  difference  that  was 
observed  between  them  in  the  former  case  depended  upon  the 
iDHtnuneats,  and  not  upon  the  state  of  the  atmosphere. 

If  we  descend  to  particulars,  we  shall  observe,  in  the  first 
ptaee,  that  the  absolute  height  of  the  Clapton  barometer  is 
greater  than  that  of  the  Plaistow  barometer,  although  Plaistow 
18  on  a  lower  level  than  Clapton.     In  the  second  place,  the  pro- 
pimtiooal  heights  are  not  the  same ;  the  difference  between  ineci 
isi  ipcnpetuallv  vai-ying,  and  sometimes  the  Clapton  barometer  is 
evea  lower  tnan  that  at  Plaiatow.     In  the  third  place,  when  any 
coK^deiable  elevation  or  depression  has  occurred,  the  amount . 
of  it  has  been  very  different  in  the  two  instruments  ;  aod  the 
g-reatest  elevation  or  depression  has  sometimes  been  a  day  later  ' 
at'tme  place  than  at  the  other.     On  Sept.  20,  for  example,  the  ■ 
barometers  were  both  low,  tlie  one  at  Plaistow  '18  lower  titan  that 
at'  Clapton  :  they  both  rose  on  that  day,  but  in  very  different  ■ 
d£gree&;   the  Plaistow  barometer   rose  '27,  while  theClaptoui 
barometer  rose  only  "02;   so  that  the  barometer  at  Plaistow. 
became  -07  higher  than  the  one  at  Clapton.     But  from  the  2l3t 
tB'the  22d,  the  Plaistow  barometer  was  stationary;  while,  during- 
tbe  same  period,  the  Clapton  barometerrose  -21 ,  so  thatit  became 
•I4'higher  than  the  other.     From  Sept.  30,  to  Oct.   1,    mie-, 
barometer  was  rising  while  the  other  was  faihng ;  and  the  sffiie : 
ciicomstance  occurred  from  the  2d  to  the  3d,  and  from  the  7th 
to  the  8th,  of  the  same  month ;  also  from  the  14th  to  the  I5th  ; 
I  and  most  remarkably  from  the   29th  to   the   30th,  when  the 
[  Plaistow  barometer  rose  -50,  while  the  one  at  Claf^n  fell  '04. 
,   But  it  will  be  unnecessary  to  enter  into  more  particulars  on  this 
point,  as  we  have,  I  conceive,  the  most  unequivocal  ervidenoc 
that^even  in  the  hands  of  those  the  best  <jualified  to  employ  the. 
barometer,  it  is  not  to  be  depended  upon  as  an  accurate  method- 
of  Ekscertaining  the  weight  of  the  atmosphere. 
>A»'the  barometer  is  an  instrument  which  is  veiy  liable  tobfel 
deranged'  by  being  moved  from  place  to  place,  i  thonglitiC 
desirable  to  institute  a  comparison  between  the  action  of  twc 
iliatmanents  that  had  not  been  subject  to  any  injuity.irom  thifr- 
caitBe,  and  which  were,  at  the  same  time,  ro  near  each  othsr;a& 
I  tlwbitt iVB^BGaroeiy'  poaaible  to.  conc,nve^l)Mn«^eKn^^0A>«n9 
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difference  in  the  weight  of  the  atmosphere.  We  have  two 
registers  kept  hy  the  makers  of  instruments,  Mr.  Gary  and  Mr. 
Banks,  both  residing  in  the  Strand;  but  unfortunat(;ly  tfaMfe  can 
not  be  compared  together  with  perfect  acuuracy,  because  the 
observations  are  taken  at  different  periods  of  the  day — Mr. 
Gary's  at  one  o'clock,  and  Mr.  Banks's  at  nine.  But  this 
difficulty  may,  in  part,  be  removed  by  comparing  each  of  these 
diaries  with  that  kept  by  the  Royal  Society  in  Somerset-house, 
wheFe  it  mlist  be  supposed  that  the  instrument  would  be  of  the 
most  perfect  kind,  and  where  any  derangement  that  might  faa'S 
occurred  by  its  removal  must  have  been  detected  and  i^ctified. 
The  observations  at  Somerset-house  are  made  twice  in  tiie  day ; 
the  time  is  not  always  the  same,  but  it  is  specified  at  ecich  dd- 
servation ;  the  morning  observation  is  generally  between  eight 
and  nine,  and  the  afternoon  observation  between  three  and  four. 
I  therefore  took  the  afternoon  observation,  and  compared  it  with 
Mr.  Caty's,  arranging  them,  as  before,  in  the  form  of  a  table. 
(See  No.  4.) 

"Hie  difference  between  tlie  lines  described  by  these  two 
barometers  is  less  than  any  which  we  have  yet  examined ;  but 
still  the  same  kind  of  variations  will  be  found  to  exist:.  And 
here  we  may  observe,  as  in  the  former  examples,  that  tbe^tual 
height  of  the  mercury  is  not  in  proportion  to  its  elevatioa  above 
theJevel  of  the  ocean;  for  altliough  the  two  baromeHirs  are 
placed  at  nearly  the  same  elevation,  Mr.  Gary's  generally  in^cated 
a  leas  degree  of  atmospherical  pressure  ;  but,  as  in  tin  otbei 
cases,  this  difference  was  not  uniform,  and  occasional?  Mr. 
Cain's- barometer  became  the  higher  of  the  two.  We  also 
perceive  that  in  any  great  variations  of  the  mercury  the  aoipunt 
of  the  change  was  not  the  same  in  both  instruments  ;  andwhat 
is  still  m6re  singular,  they  did  not  always  attain  their  niaxittttrin 
elevation  or  depression  on  the  same  day.  We  must  indeed  bCaHn 
mind  that  the  observations  were  not  perfiectly  contemporaiy ; 
\m%  I  believe  every  one  will  admit  that  this  circumstance  wiBnot 
account  for  all  the  difference  between  them. 

So  far  as  the  time  of  the  observation  is  concerned,  we  are 
aUe  to  obtain  more  accurate  results  by  comparing  tlie  diary  <rf 
Mr.  Banks  ivith  that  of  the  Royal  Society ;  and  in  order  t« 
render  the  comparison  quite  unexceptionable,  I  have!  only 
selected  those  days  on  which  the  observations  at  Sonitr«et- 
house  were  made  precisely  at  nine,  the  hour.,  at  which.  Mr. 
Banks  always  examined  his  barometer.  As  I  was  on:  thiB 
account  obliged  to  omit  several  days,  when  the  observationfl  were 
not  taken  precisely  at  the  same  hour,  the  comparative  heists  of 
the  instruments  are  not  marked,  as  before,  by  acontinueodine; 
but  the  two  registers  are  placed  in  parallel  columns,  to  which  a 
third  is  added  stating  the  amount  of  the  difference  be^en  ' 
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!Lh';K    •;  JANUARY,    1811.      9    A.M. 

^  ^fSi.*.                      R.  S.  Mr,  Banki. 

♦  f'^ril  .i 30-26  30-26   ... 

c:     «...»....  30-03   30-04   ... 

'  .' fi ....  29-84   29-87   ... 

«f!>   7  ..•.."...»  29-86   29-88  ... 

■      8  29-81   29-84   ... 

9  29-81   29-81   ... 


Diff.  of  R.  8. 

..  -00 

..  — 01    , 

..  —03 

..  --02 

..  — (» 

..  -00 


10  29-92   29-93   •..  —01 

••12" 29-61    29-66   —06 


^^>  U  i '..  29-68 


29-63 


—06 


:    -16  29-68  29-62   —04 

;.- 16  29-86  29-86  --01 

■     17   29-74 29-77   —03 

-"   18 29-73  29-77   --04 

-   19 30-31  30-32   —01 

20  30-38  30-40   —02 

....  30-04  30-06   -'01 

....  30-29  30-21   H--08 

....30-23  30-23   -OO' 

30-42  30-42   -00 

....  30-61  30-60   4--01 

....  30-23  30-36   —08 

....29*61  29-61   '00 

....  29-62  29-60  4-02 

....29-76  29-73   ......... +-02 


.* 

21 

} 

.22 

/ 

23 

;r 

24 

U\ 

26 

1 

26 

li- 

^ 

lt. 

29 

f 

30 

«  -« 


31   29-14 


29-16 


—02 


{lit     ■         ■  I  .  .   ^  !l 

ijSere  the  same  general  conclusion  may  be  .drawn  as  iix  the 
^pxer  instances ;  the  absolute  heights  of  the  barpmeteis  are 
gpi^rally  different^  and  the  proportion  between  them  is  joot 
^ipDirm.  Mr.  Banks's  barometer  is  generally  the  higher  of  the 
f^  I  but  they  occasionally  coincide,  and  sometimes  it  stands 
\yreT  than  that  at  Somerset-house.  The  following  is  the  result 
F 26  observations: 
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A  very  accurate  meteorological  diary  is  kept  in  the  library  of 
ir  Joseph  Banks^  which  I  obtsunea  peYioimoTi  V^  ^^'assicafc. 
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anti  from  which  I  transcribed  the  account  of  the  barometer  ;fo'^^ 
the  months  of  January  and  February,  1807.  These  I  havec'onir,! 
p^red  with  the  observations  taken  at  the  Royal  Society's  apwt^ 
ments  during  the  same  period,  and  likewise  with  a  register, o^ 
tile  barometer  pubhshed  by  Mr.  Bent,  of.  Paternoster-row^ 
The  lesult  of  this  comparison,  which  is  inserted  in  No.  5,  iB| 
similar  to  the  former ;  although  the  instruments  must  have  beeiij 
nearly  on  a  level,  the  absolute  heights  of  the  mercury  are  con- 
siderably diflerent,  and  the  proportion  between  the  heights  of 
the  diSe rent  instruments  is  not  uniform. 

From  the  above  statements  I  think  wc  cannot  hesitate  tq, 
admit  that  the  barometer,  its  it  is  commonly  constructed,  ia  n?*, 
an  instrument  which  can  be  depended  upon  for  making  perfectlj 
accurate  observations  on  the  weight  of  the  atmosphere^  erw 
when  it  is  in  the  hands  of  tliose  the  best  quahfied  to  ju^^  pi 
its  condition,  and  where  it  has  remained  stationary,  and  has  jibt 
been  exposed  to  any  circmnstances  Ukely  to  injure  or  deran^i 
it.  And  it  is  the  more  objectionable,  because  tlie  imperfection. 
of  the  instrument  is  not  visible  to  the  eye,  and  can  in  fact  only 
be  discovered  by  comparing  it  with  another  instrument  whict^  u. 
supposed  to  be  more  perfect.  ;   ,, 

I  shall  not  now  attempt  to  point  out  all  the  sources  of  inE^, 
curacy  which  may  attach  to  the  barometer  as  it  is  -aaa^l 
coDBlJucteiJ  ;  but  the  following  may  be  enumerated  as  B^qn^^ 
those  which  are  .probably  of  the  most  frequent  occmr^ijii^e ;| 
t.  The  barometers  being  exposed  to  various  degi'ees  of  tempe^-, 
fcure,  and  no  notice  being  taken  of  this  circumstance, '  qr.  np. 
cofrectiou  being  made  for  it.  "2.  The  inde.t  not  being  acciif. 
nij^^ly  adapted  to  the  height  of  the  column  of  mercury ;  thi^' 
a^p^ars  to  have  been  the  case  in  almost  every  one  of  the  bafo^ 
in^ters  of  which  the  register  has  been  given  above ;  for  in  dQ| 
iiKtai^ce  does  the  average  height  of  any  of  them  correspo^  ' 
vt!^  the  absolute  elevation  at  which  it  is  placed,  and  in  sca(iej 
cases  they  are  in  direct  opposition  to  it.*  3.  The  reservoi^  iij, 
n^ch  the  tube  terminates  not  being  regularly  cylindrical,  o^%^ 
the  same  diameter  in  its  different  parts  ;  so  that  there  is  not  th^ 
same,  ratio  preserved  between  the  reservoir  and  the  tube  in  the 
different  states  of  the  instrument.  These  two  latter  imperfeor 
tioiB  are  noticed  by  the  Rev.  Mr.  Wollaston  in  his  accoimt  of 
the  thermometrioal  barometer,  as  occurring  in  the  instrumenta^ 
uj>Qn  which  lie  made  his  comparative  experiments,  and  beiiic 
detected  in  them  by  means  o(  hia  newly-invented  apparatiis.T, 

•  Although  (he  alliladc  nf  iome  of  Ihc  barometers  is  $iten  uilh  appnrcot  accOj 
tacy,  yelitis  not  alKnys  *Bsy  (n  ascertain  IhHf  piacl  hcighl.  Tlie  baromeler* 
Sojnertel-fanase  isolated  lu  he  placed  at  "  81  feet  above  Ike  leiel  oftMlow  watct 
spring  tiin."  Mr.  Bant!  informs  us  Ibal  bU  baromeler  is  "  l(M  feet  >bi>vc  (h; 
level  of  llie  sea."  nnd  Mr.  Bpnl'i  ii  mill  to  be  bang  "  SI  feel  bigher  ihan  [he  oeil 
of  the  River  Thames."  I  roBcrin;  rhatall  these  expresilons  are  latlier  vagoe.BH* 
tbaiii  wUI  natbevaxv  U  deiemicr  itiR  [dallon  wliic.b  Ihej  benr  lu  ea«b  DIhet..' 
i-  Pin.  TroMt.'lBil.  ' 
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-..  ..^  reservoir  being  made  8o  tiniall  (for  the  purpose  of  render- 
ing the  iiiatniment  iis  portable  as  posaibie),  that,  in  any  conafder-:" 
alM^  dbninution  of  Ihe  weight  of  the  atniOBphere,  there  ia  not 
sufficient  space  to  hold  the  mercury  that  ought  to  leave  the  tube, 
80  that  itis  retained  in  it  above  ita  proper  elevation,  Thisseemsto 
haVe  been  the  case  with  the  barometer  which  f  employed  near 
tiveipool,  which  had  not  the  power  of  deactuding  much  lower 
than  29  inches,  although,  in  other  respects,  it  was  a  well-con- 
stnicted  and  delicate  instmment. 

I  do  not  think  it  necessary  to  notice  some  of  the  more  obvious 
causes  of  inaccuracy  in  the  barometer,  such  a^  the  impurity  of 
the  mercury,  or  the  presence  of  air  and  moisture  in  the  tube,  as 
these  are  not  likely  to  exist  in  instmmenta  that  are  made  with  ft 
^operdegree  of  care,  or,  if  they  did,  might  be  easily  detected. 
There  may  be  other  causes,  besides  those  which  1  have  mentioned, 
Which  may  afiect  (he  action  of  the  instrument,  without  any 
change  being  produced  in  its  appearance,  which  may  indicate 
the  imperfection  to  the  observer.  In  order  to  avoid  the  erTora 
that  may  arise  from  the  different  circumatances  that  have  been 
pointed  out,  there  ia  a  simple  expedient  which  we  may  adop^ 
and  which  will  probably  be  eifectuaJ,  at  least  sufficiently  sofor 
m^ung  meteorological  observations.  The  plan  that  I  wOi^d 
prefer  is,  that  the  observer  be  furnished  with  two  barometers, 
which  may  be  fixed  in  the  same  frame,  to  which  a  thermometer 
■hooldbe  also  attached.  Whenever  the  observer  examines  the 
barometer,  he  must  notice  the  thermometer  at  the  same  time  ; 
and,  by  a  table  ready  prepared  for  the  purpose,  he  must  make 
thb  necessary  corrections  for  the  variations  of  temperature.  If 
the  barometers  do  not  exactly  coincide,  he  must  endeavour  to 
ascertain  which  of  them  ia  imperfect,  either  by  referrbg  to  some 
other  standard,  or  by  companng  together  a  number  of  observa- 
tions made  under  different  circumstance  a,  by  which  the  parti- 
cular cause  of  the  imperfection  will  be  probably  detected.  Until 
some  plan  of  this  kind  has  been  adopted,  it  would  be  premature 
to  enter  into  any  speculations  concerning  the  causes  which  may 
effect  the  barometer,  or  to  form  any  hypotheses  respecting  the 
v^ation  in  the  weight  of  the  atmosphere. 

After  1  had  completed  the  above  remarks,  I  received  the 
admberof  the  Bibhotheque  Universelle  for  October;  in  which  is 
contained  a  letter  from  Dr.  M'Cuiloch  to  the  editors  of  that 
journal,  with  their  remarks  upon  the  same,  on  the  subject  of  the 
variations  of  barometers,.  Dr.  M'Cuiloch  had  noticed  the  same 
difierences  between  them  that  are  stated  in  the  above  paper,  and 
had  given  an  accomit  of  his  observations  to  the  Geological 
Bpt^ety,  of  which  an  abstract  was  published  ia  the  Ant^s  of 
Phiiomphif,  and  afterwards  in  the  Btbholheque  Universelle  for 
flrotember,  1816.  In  his  present  connnunication;  Dr.  M'Cul- 
t)ij>,enters  into  a  short  detail  of  his  opiuions,  as  well  ft»,q" "' 
&ctajipQit  which  they  are  fouaded.    by  aoin\iaiuug\)ae[a 


206  Dr.  Boflock'.s  Observations  on  [Ma^iSI^ 

otbacometeni  in  or  sear  London,  as  well  as  Home  thatwer*  fcl^h 
at  Kdinbui^h  and  at  Perth,  he  perceived  that  thty  freqiwn^} 
differed  from  PEich  other  to  the  amount  of  aeveral  hundreathftwi 
an  inch  ;  aiid  as  Dr.  M'Culloch's  object  in  the  investigaliion.wuj 
to  determine  how  far  the  barometer  could  be  correctly  ^o^igjftAi 
for  the  measurement  of  heights,  he  concludes  that  it  ia  veiy 

n perfectly  adapted,  for  this  purpose.  As  to  the  cause  of  tlieSS 
erences,  Dr.  M'Culloch  draws  an  inference,  directijr>M 
reverse  of  that  which  1  had  formed,  that  they  depend  iiot-)^w» 
the  imperfection  of  the  instrument,  but  upon  actual  difference 
in  the  weight  of  the  atmosphere  in  situations  very  contig|UOUi,U 

ibli^ui 


«r1 


each  other.     Dr.  M'Culloch  conceives  that  he  has  eatabl 
the  four  following;  positions  : 

1.  That  the  airft'rences  between  barometers  placed  at  tro 
stations,  more  or  less  distant  one  from  the  other,  are  more  remarrs^ 
able  at  those  times  when  the  mercurial  colui&n  experiences  raf  id 
or  considerable  fluctuations.  ,   i, 

2-  That  the  want  of  contemporary  elevation  or  depresaion  ia, 
the  two  distant  stations  is  the  immediate  cause  of  the  obaerv^j 
differences,  .  ,j, 

3.  That  these  differences  will  in  general  be  aa  much  greatejff 
as  the  inatniments  on  wliich  the  observations  are  made  are  nuw^s 
remote  from  each  other,  supposing  the  observations  to  be.coB^ 
temporary. 

4.  That  in  all  case,?  the  obMrvationa  whieh  oi'e  not  oont£m- 
porary  deserve  little  confidence,  although  one  of  the  barometen 
should  have  remained  for  a  considerable  time  stationaryj  sinc« 
the  other  may  have  experienced  fluctuations  during  the  sams, 
period. 

I  think  it  vrill  be  difficult  to  reconcile  these  positions  with  tlu 
observations  that  are  stated  in  my  paper,  or  Uiat  the  difference 
of  atmospherical  pressure  at  Plaistow  and  at  Clapton,  or,  still 
more,  in  different  parts  of  the  Strand,  can  be  adequate  to  produce 
the  variations  that  were  indicated  by  the  barometers  in  thtfv 
several  stations.  And  the  eame  conclusion  is  further  confirmi^i 
by  the  experiments  that  the  editors  of  the  Bibliotheque^ViUf, 
veraelle  report  as  having  been  performed  on  this  sulueot  t^  jd>l 
Ramond,  in  the  neighbourhood  of  Clermont.  With  the;  eMj^i 
object  in  view  that  induced  Dr.  M'Culloch  to  examine. tk%) 
subject,  in  order  to  ascertain  how  far  the  barometer  naatobfti 
depended  upon  as  a  corract  instrument  for  ascertaining  coi^Ws 
rative  heights,  M.  Ramond  placed  six  barometers  in  situataonK- 
not  far  from  each  other,  used  every  necessary  precautJQ^  t  in 
making  bis  observations,  and  appUed  the  necessary  carceotiimRtj 
Tlie  horizontal  distance  of  the  stations  varied  Irom  about  SjiQO'^J 
yards  to  12,000  yards  ;  and  some  were  placed  at  an  ekradqu-t^u 
above  2,000  feet  above  Clermont.  Fifty-three  obsenatiouft  wta^j 
then  made ;  by  comparing  the  height  of  the  naercujy  ia  M*J 
different  stations  with  what  the  height  of  these  diffeient  qtationa 
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9il§fiA  be  as  ascertained  by  other  means,  the  agreement  between 
Illji^'toeigfatB,  as  indicated  by  the  two  methods,  was  found  so 
a^OuAyto  coincide  as  to  lead  M.  Ramond  to  conclude  that  the 
barotneM  might  be  safely  employed  as  an  instrument  for  mea- 
Biorulg  tMsghts : 


.  \ 


ix-.    ■ 


lilimei  #f  ik9  Stations. 


■**«p< 


Ijj^  barracks 

(i%te  ^e  PradeHe  . . . . 

(tethwitaname) 

Shepherd's  Bridge  .... 

Cb^vasspn 

Cbides  gourdes 


Number  of 
Observ, 


8 
5 

10 
6 
1 

18 


TIeight    by 
Barometer. 


M  tres 
380*36 
993*76 
287-78 
493*30 
420-76 
697*93 


Height  by 
leTelllng. 


',•4 '*•*••  *  ' 


X 


Metres. 
380*30 
994*30 

287*09 
493*75 
490*80 
597*84 


Difference. 


M6rre9.  Inches* 
+  006  or  9*34 
-0-54  —  91.5 
+  0-76  —30*4 
-0*45  —  18*0 
-0*04  —  1*6 
-0*09  —    3*6 


Ati  a6comit  is  also  given  of  some  contemporary  observations 
(hat  were  made  at  Geneva  and  at  Vincy,  a  place  18  miles 
nl^lrtliward  of  this  city,  and  so  much  elevated  above  it  that  the 
meau  height  of  the  barometer  at  Geneva  was  5*332  lines  above 
(hat  at  Vmcy.  The  observations  were  made  contemporarily  at 
t&fe Oftselratory  in  Geneva  and  at  Vincy,  at  sun-rise,  sun-set,  and 
a€  two  P.M. ;  they  were  66  in  number;  and,  compared  together, 
gav^  the  following  results : 
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14  agreed  with  the  mean  difference. 

9  differed  by  tV  of  a  line  or  '006  inch  nearly. 
10 
12 

8 
.  8 

6 

66 


•   •»•••••• 


3 

TT 

•Ar 
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•01 

•0166 

•02 

•03 

•04 


*>  We  learn  from  this  table  that,  when  we  observe  at  the  same 
tihoe  two  barometers  at  18  miles  of  horizontal,  and  444  feet  of 
nMieal  distance  from  each  other,  and  without  any  obstructing 
bcki^  between  them,  it  is  about  one  to  three  that  the  difference . 
of  me  heights  of  the  mercury  will  be  precisely  what  corresponds 
to^^eir  a;ct«iai  elevation ;  about  one  to  two  that  the  heights  will 
not  differ  mor^  than  -^  of  a  line,  or  even  less  ;  and  that  it  is 
abolrt  to  equal  chance  that  the  difference  will  not  be  mere  than 

^•^a  line. 

^^tmay  appear  a  little  remarkable  that  the  barometers  that  wee 
eAviojfed  in  France  and  in  Geneva  should  be  nipre'petf&ct  flian 
tlQAe  m  England.  But  we  may  conceive  that  ihe  instruments 
iit^ilMf  itbofe  cases  were  made  for  the  express  puijpose  of  the 
cdfiMarative  experiments,  and  would  be^  constractedTwidi-^cu- 


liaor-aoouracy. 
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Article  VIII. 

On  the  Law  of  Continuity.    By  J.  Herapath,  Esq.    ■    '■ 

(To  Dr.  Thomson.)  ^ ' 

DEAR  SIR,  >. 

It  was  an  opinion  of  Leibnitz,  the  celebrated  contemporan 
and  rival  of  Newtnn,  that  all  changes  are  made  eradnaliy  and 
with  time.  "If,"  says  this  philosopher,  "a  change  csabe 
effected  without  the  lapse  of  time,  then  the  body  ou  which  Iks 
change  is  made  is  in  two  different  states  at  one  and  die  «ane 
instant,  which  is  impossible.  If,  for  instance,  it  be  a  chaxigc  of 
motion,  and  the  saltus  be  made  at  the  beginning  of  the  motiM, 
then  the  body  is  both  at  rest  and  in  motion  in  the  same  indivisiljfc 
instant."  Hence  he  infers  the  impossibihty  of  sudden  or  instaM- 
aneous  change,  and,  therefore,  the  necessity  of  continuity  a&« 
law.  I  do  not  know,  having  never  seen  the  original  vkA, 
whether  Leibnitz  admits  any  exception  to  continuity ;  but,  ky 
what  I  have  read  in  other  authors,  he  appears  to  rank  it  wm 
Natmre's  invariable  and  unerring  laws.  But  whatever  may*  bMk 
been  his  opinion  of  its  universahty,  there  is  little  doubt  bat  iMt 
it  is  an  idea  which  has  more  embarrassed  and  perplexed  botb  iIe 
partiBans  and  opponents  than,  perhaps,  any  other  that  iMl 
hitherto  been  introduced  into  philosophy.  It  is  now,  I  belisve, 
almost  universally  received  as  an  mfaDible  principle.  Aad 
indeed  the  merited  celebrity  of  its  author,  and  the  mscsMi 
arguments  with  which  it  may  be  supported,  are  well  caMuteUi 
to  procure  it  credit  with  those  who  receive  it  merely  aa  a  piifr 
ciple,  withont  applying  it  in  investigation ;  but  they  thut  •e 
employed  in  philosophical  researches,  and  that  have,  therefen, 
need  of  sometimes  comparing  their  deductions  vritli  its  eoM*- 
C[uGnces,  must  soon  become  convinced  of  the  impossibility  rf 
Its  being  a  universal  and  an  immutable  law ;  *  though  the  plaUBt- 


•  Oac  of  ihp  most  singalar  tircumsr.incei  that  I  know  of,  trhich  tbe  inuiMi 
(ionorcontinuUy  aialair  of  natorc  has  occatloned,  ie  Ihe  altvmiit  lo  Fip|Dd('<lM 

pntiibilit]'  of  absolulc  hardness  t  no*  hecause i-i....-.—  .   . .u.  u—  „» 

jieifecl  barJiieis  are  rcpugnaut  Id  phenomena  a 
sIcalionofinDliiin  by  Ihe  collision  uf  hard  bodii 

Bul  Ihe  cnaiumpEioD  oflime  ;  tvbich  is  ccDtrary  1. ^ ,.. 

reqiiiiea.     Ii  nauld  not,  however,  I  conceive,  be  a  T^ry  difficult  i 

Ili&Uhe  primary  paiticlea  of  mailer  mast  of  neceaslly   be  perfeclly 

Is  lmi>03sible   fur  (hroi   to   be  otherwise.     The   nrpmnenls  of  Sir   .» 

*p)iear  la  me  to  be  prplly  conclniiie  nn  Ihta  enl^ecl.     Tha  eieellmt  p.....^^^, 

>bl7^ 


1  Iraut  the  iit^M 
lerau-^  tbe  COmF 
intBfieoBs,'  w'lflil 
■MMNf 

Hi 


Mlfti,.       Mts^Bm^h  on  the  Law  of  Omiimdiy.  S09 

biiitar  of  the  reasoning  upon  which  it  is  founded,  will  not,  perhaps, 
iMCttly  cdlow  them  to  perceive  where  the  error  lies.  This  seems 
to  have  been  the  case  with  Maclaurin  and  some  others ;  who, 
notwitllrtanding  they  were  thoroughly  satisfied  of  the  incompa- 
tibility of  some  of  the  results  of  continuity  with  sound  philosophy, 
have  not,  I  beheve,  pointed  out  the  cause  of  the  errors,  or 
attempted  to  show  wherein  the  reasoning  of  Leibnitz  is  fallacious. 
T6e  following  ideas  respecting  this  law  are  what  occurred  to 
Oie  at  the  commencement  of  my  researches  on  the  subject  of  my 
raper,  published  in  your  number  for  July,  1816,  and  which  i 
oeve  now  a  Uttle  extended  for  the  purpose  of  rendering  them 
noie  easy  to  be  understood. 

Qomseive  time  divided  into  what  I  apprehend  Leibnitz  means 
\sf  indivisible  instants;  namely,  into  such  parts  as  have  the 
Mme  lelation  to  a.  given  portion  of  time  which  a  mathematical 
IMvathaa  to  a  given  line.  Then  if  we  admit,  with  Leibnitz,  that 
wJaodsf.  cannotl>e  in  two  difierent  states  in  one  of  such  instants, 
itmnisthowever  be  acknowledged,  that  it  may  be  in  one  state  in 
enacrfthein,  and  in  a  different  in  the  next ;  for  if  not,  it  would 
be  no  gpreat  difficulty  to  show  that  a  body  could  never  be  in 
Jttftriyit  states,  and  that  eternity  itself  would  be  insufficient  for 
iba  imdnetion  of  the  sUghtest  change.  Now  there  is  no  more 
tween  two  such  moments  than  there  is  length  between 
itiguous  .points  in  the  same  hne,  and  yet  in  th^  two 
-the  states  are  different.  In  this  manner  it  is,  I  conceive, 
Hulk  chac^es  may  take  place.  It  is  not  in  the  same,  but  in 
^iMblQUt  contiguous,  or  successive  points  of  time,  tha^a  body 
ia-ia-iittrerent  states.  Thu$,  with  respect  to  motion,,  is  it  not 
Hlf  enaUy  allowed  that  a  body  ma3r  move  uniformly  thcoogbout 
ane^poftioB  of  time,  a  minute  for  instance,  with  one  de^ee  of 
Mumo^.  and  uniformly  throughout  the  subseq^uent  ■  with  a 
dUEnei^?  and,  nevertheless,  there  is  no  lapse  of  time  between 
tharimd  of  one  and  the  beginning  of  the  other;  nor  can  it  be 
itrictly  said  Uusit  the  end  of  one  minute  is  the  beginning  of  the 
followmg.  For  if  each  minute  be  divided  into  infinitelY  small 
ygcti,.  there  is  evidently  one  of  these  parts  to  terminate  the  ^e- 
eeding,  and  one  to  begin  the  subsequent  minute.  These  hnal 
Aid  incipient  moments  are  not,  however,  one  and  the  same 
9Kiii9Qent;.  they  do  not  coincide,  nor  have  they  any  interval 
iMivreen  them.  They  are  consecutive,  contiguous,  and,  if  i 
(talj  SO  term  them,  touching,  but  not  coinciding  points  in  the. 
Iftfoe. iiine  of  time..  Let,  for  example,  A  B  and  C  D  be  twq 
^  lines,  extending  towards  opposite  parts,  and  touching  at 
extremes  B,  C.    Now  although  the  two  lines  thus  united 


IHmiWm  4UhI  texture  io  all  ages  \  bnt  should  the>.  wear  away«  or  break  La 
SifZj^  j^ure  of  things  depending  on  th^  would  be  changed.  TTater  and 
^^^MMOftd  of  old  worn  particles  and  fragments  of  panicles,  would  npt  be 

^^re  ^dtextarc  now,  wilh  water  and  «arth  copi^gied^af  (entire  pup; 

*       Ac." 
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I$t0  -^Mrs^mrkpiilk  m  the  haw  (^-CM^mS^.  [MMUi, 
'  fertti  otae  Biibight  liite  prtciBcIf  cqnnl  in  l«agth  rn  bodnto^etf^ 
'VAdtlie  extreme  point  B  B,C,^ave  not  the  lenst  disttmctbetwiiai 
Cheict,  these  points  do  not,  therefijrr?,  coincide.  a'c''   b 

lliey  AVt  still  distinct,  each  the  extreme  of  its  -  ^-ir^tSjuiJ 
-oWn,  but  not  ot^^the  othet  line.     For  if  the  t*h>     ■  i   '  ■    ' 

(iftiutB  B,  C,  ooiacide,  the  lines  cannot  be  san)  tiy  tolMhi 
ov«riats  an4  the  'whole  length  A  D  is  not  the  mat  Of  AJ^' 
C  D,  but  one  p&int  lesp.* 

Some  may  hence  infer,  that  if  there  be  no  lapse  of 

between  the  first  and  second  states,   and  iio«e   btAweeAvAv 

second  and  third,  there  will  be  none  betwe^^n  the  Amt  and  thi«d>: 

and,  therefore,  none  between  the  tirst  and  any  rrtit^t  elate;  Hal 

coneeqaently,  that  a  body  may  be  in  »ny  AtHiib«r  ofyHiflkeai 

Mates;  or  tindevgo  any  number  of  ohang<*»,  Aql^outtliA  innadlM 

lapse  of  time,  which  is  manifestly  absurd.     'CbiK,  huiveVfO^ii 

by  no  means  a  sorrect  inference.     A  bo*ly,  according  ■  td  ow 

id^as,  may  be  in  two  ditilereiit  states,  unlimited  with  Tee{iec;t>t* 

their  difference,  without  the  lapse  of  time;  but  it  oMUiot  beJa 

morethan  two,  unless  timeintervene.  For  notwithstanding  "' 

.  .may  be  no  interval  ortime  between  the  fh«t  and  second  mon 

''there  is  e*idently  a  lapse  of  one  whole  moment  betwcM  Vu 

first  and  third,  of  two  between  the  first  and  fonith,  anttsowi 

'botwMn  die  fit«t  and  any  other.     Anddnact^ese 

-:)bM  afaeoluCely  natAang,  but  supposed  to  be  so  em^dl  that  the  biMy 

-^:<iH  (MM  state  only  in  each,  it  ibllon-K,  t^at  the  ndmbep^f 

iCBonentx  from  any  given  point  of  time  expresses  the  nuocdnfl^f 

'  atateo in  wliicb  tlie  body  has  been ;  tend,  "bice  verxS,  thembafcc 

'Sf  states  expi'e»ses die  number  of  mom^itsin  whiclLt^'cfaaaitea 

-kav«  been  eflected,  but  not  accurately  the  length  of'tiitkepit 

^  Ikit^  ftoBsible  for  these  moments  to  be  onetjual  amoh^t^Ml- 

■elwa.     If  the  change  of  state  be  uniform,   tllat  i»^  tS'e^M 

-  dwnges   be  made  in  equal  times,    it  is  probable  that  "" " 

TBtomente  are  fXjiiaJ;  bnt  if  the  change  be  not  unitbrm,' 

.le^aal  changes  be  miide  in  equal  times,   it  is  likely  thati^dw 

L'lftOBieats  are  unequal.  "><I<*' 

-^-1  it  was  thns.  I  at  first  endeavoured  to  estabJish  the  ponsiUlity 

33£5  W  wUI,  perhoj)i,besai(I,  ihallhctedopait  from  ibe  conunoH  idea  Of  ^p]^ 
«a  Uiat  I  am  giving  csleiision  Co  ihal  which  has  cn-rhrpii  admillod  to  faavc.Diil|r. 
^Tb  (Ms  1  n>p\j  that  If  a  poinl  be  coasidrTCd  lu  be  ahsftluttl j*  nolhW^,  Ito 
;jfltff»iiily  Bfaidilbrentnpiuinu,  By  a  point,  I  have  imiformlv  inMrtHaAVIi 
^~,if  ^(^  it  iiulebtulely  amaU.  or  irbidi  but  iiu  suigiiable  dJnifmloui'j'.^n^jAll 
jKhtfi  it  ii  ^ways,  I  believe,  latrr  by  matliematiciaiis,  Ihongh  defined  tabeUul 
>_%bH:h''hBi'iieWiel'  lerglh,  breadlh,  nor  (tlicVtlcFJi  bnl  ois/gimiM-,  ifrt^MnttJft^ 
tjMM/nKh>W*rcl,«pp<an  to  nw  to  be  alwaya  Ibplicd.  If,  Bi>loRl{t%«<i  tf^WSB, 
(j^puift^bpi^fiuifelyliUfUiplKd.it  RillmakcUpBHne,uid4  V<K  ~"   ~' 

'  niDmaltejUpaaupeiGcies,  and  a^uperticiesaiolid.  Tiius  a  supe/li 
-■^  bean  id  ded  Oil  el;  small  part  of  a  solid,  a.  line  an  hirfcfiqitEly.sn.^.i  |.,..l  u.  . 
,'>Sai^6dsa,.anik  pedal  na  IndcfiDbaly  joratl  pan  of  a  Hoe.  And  ODs  h-tt^Mb- 
tiaa  I  conceive  to  eiitl  botucan  iheie  four  thiogs;  bw  there  is  ao  tutU  li^fyitt 
tetwecri  a  poini  and  rolliing!  for  nothing  teketi  un  infinitolj  ii  "  * 
''WBWi  irlHtiin  bennthings  it  cim  never  be  su  auliiplicS  ai  lo  a 
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idBVteftft.TUMiirito  d«9tP9y  coatiouity  tltog^^r.  I  n^  to^w^ 

ftoaTiii^d  of  tba:0«i8teQce  of  QcwHumous  pr  gradual,  ohiui^,  la 

mosPfTthe  &re«t^penybian0  of  oatoroytp  attempt  a  re&totiQn  ^f 

it  m  toto.    My  efioitt,  therefore,  at  tbe  firet  consideration)  w^ce 

tdijteatoii  ibo  ccniiite  (he  idea  of  its  being  a  law,  by  prpiFinff  tba( 

ImrO^wita  pdiMiple  wa«  equally  possib^^  if  not  raually  protoUer 

But  aiftenvardfi  fiiuling  that  its  umrersali^y  waa  ackopwl^dg^  kf 

Momk  9f  the :  most  distinguished  phiioaophers  of  moderp  tioi^s, 

3aiadiODii8i$keri|ig  that,  as  a  principle  in  philosophy,  it  was  of  suiS- 

.iiaiil  unpovtance  to  merit  further  attention,  ^m  that  at  prei^t 

«liiaad  om|r  cunaidered  it  metaphysically,  I  waa  induced  to  tfiJo 

rftfdiBeveitt  new  of  it,,  and  to  see  what  would  be  t)ie  coii»eqi)enei9 

]fi£A  BMtkf iMUtical  investigation.    Tbe  foUowing  \»  part  of  tb# 

n^mttt  of  fliy.  iDtilectioos. 

;'0  Lftt  t)i0  ivideioite  stmight  line  F  0 

^'fepreiient  any  indi^iiite  porti<m  of 

:itine>'.  jMd  let  tiie  liAe  M  P  be  sp  - 

onlBtrd  ta  it^  <faat  tbe  perpendicular 

,4iBl«ttB«ii  of  the  parte  of  the  lv»e  )n    f  ■■        ^^    ij 

^M  jP).«D(nn  the  i^igbt  line  N  O,  shall    ^tboba  ^^ 

iialwayB  be  as  tlie  statea  of  the  body 

.•jix>BNBponding  to  the  intersections  of  N  O  by  the  dislan^CM* 
>^^bitfy  mere  in  the  line  N  O  take  the  ^costiguoiM*  liMte  paitt 
'h'tAi  ]B>  C  D ;  and  let  a  b^  c  d,  be  the  correspondng  oauli- 
Lnraua.  parts  intercepted.);^  the  perpendioBbur  distlincea  i& 
yJImi  line  M  P.  Then  since  the  extremes  B,  C,  as.  wril  m 
^^us^.Axtcemea  6,  c,  touchy  but  do  not  coincide^  idie4iitaiwie« 
n'^  K  C  ^9  touch,  bilt  not  coincide.  And  .became  the- ^d0K«* 
itaasaenl  &,  c,  have  no  interval  between  them,  nor  the  axtremte 
iiB^  jC^  the  distances  B  6,  C  c,  cannot  have  any  jdiffiwehoe^ 
jiftui  must,  therefore,  be  equal.  But  it  will  not  be  die  fsama 
ivith  tlm  diatances  A  a,  B  6,  or  C  c>  and  Dd;  for  if  the 
->Atate  be  variable,  it  may  happen  that  all  three  shall  be  di&Vfnt. 
Moreover,  since  A  B,  U  D,  are  of  indefinite  lengths,  the  same 
/MH.hold  good  under  jevery  dimension  of  them,  even  if  we  «up-> 
pose  them  to  dwindle  into  mere  points.  Hence,  therefore,  if 
''M: ;P  be  a  continuous  line,  it  will  be  impossible  for  anv  chaqge 
r^jtq  take  place  without  the  intervention  of  time.  A  boay  wiS  na 
;.:|ireci8ely  in  the  same  states  at  the  end  of  one  and  the  beginning 
''9f  the  f (blowing  instant ;  but  during  the  lapse  of  time,  howefer 
|!:8^qf)i0dl  it  may  be,  a  change  may  easily  take  place,  and  Uiebody 
.^.he  in  dii&rent  states.  But  even  this  change  is  not  without 
b'tisiita.  For  no  part  of  M  P  can  be  perpendicular  to  NO^  and, 
^'i^'brefore,  the  difference  of  any  two  distanpes  Aa^  T)  b,  vaxtBt 
.rMWftiys  be  less  than  a  d.  But  with  respect  to  the  time  At), 
jT^tlie  change  may  have  any  proportion-  between '^^'•'*  ****•.• 
J^j^.yWs  is  Strictly  the  law  of  continuity;  tfijyj'  l^'i^xp^^ 

'^"'   "''  ftom  the  consideration  of  whicu,'  \rj  \  — a-Xt 
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relatiojis  and  properties  to  the  distance,  some  interesting  ^4^-. 
elusions  may  be  deduced  ;  but  we  shall  at  present  (mly  APjI^o^ 
one  or  two  well  known  theorems  of  motion,  and  thejl  prckfei^  to> 
the  demonstration  of  the  saltation  of  states. 

Suppose  the  perpendicular  distance  to  be  alwayi-  nwoi/ing. 
parallel  to  itself,  ajid  as  the  velocity  of  a  moving  bodiy^/£% 
straight  line  which  it  cuts  ofi*  from  a  given  point  oeing  as  the 

-  timej  then  will  the  area  described  by  the  distance  be  &&tli^ 
space  or  distance  described  by  the  moving  body.  For  the  increr. 
ment  or  fluxion  of  this  area  will  be  equal  to  me  fluzioii  of^^tl^ 
right  line  drawn  into  the  perpendicular  distance,  that  ii»»  to  tljtft 
fluxion  of  the  time  drawn  into  the  velocity.  But  the  product  oil^ 
the  velocity  into  the  fluxion  of  the  time  is  well  knovm  to  be 
equal  to  the  fluxion  of  the  space.  Therefore  the  spac^  and  this 
area  have  always  the  same  rate  of  increase,  and  lire  con&equendjf- 
equal,  or  in  a  given  ratio.  The  same  conclusion  may  bej  as. 
easily  obtained  by  the  method  of  exhaustions. 

Again,  let  the  perpendicular  R  S  be  drawn  any  where  in  the 
line  If  O,  and  let  its  intersection  with  the  curve  be  S*    Upon 

.  &  S  construct  the  Utde  rectangle  RT,  which  is  the  fbudob^oC 
flie  space  described  by  the  moving  body.  Let  W  be  the  in^P- 
section  of  the  curve  ana  of  the  side  XT, 
and  let  S  y  be  taken  equal  to  twice 
ST^  and  with  TX,  TV,  andTW, 
Ti.V,  construct  the  rectangles  V  X, 
V  W.  :  Then  because  the  time  flows 
equably,  the  equals  R  X,  X  Y,  repre- 
sent the  fluxions  of  the  time  at  the 
moments  R  X ;  and  the  rectangles  S  X, 
W  Y,  the  corresponding  fluxions  of  the  spaces.  Conseqi^ently 
the  rectangle  W  V  (=  ±  W  T  x  R  X),  is  the  second  ffaixion. 
of  the  space ;  T  W  being  the  fluxion  of  the  velocity.  And 
since  (v)  the  fluxion  of  the  velocity  is  equal  to  the  force  (/): 
multiplied  by  the  fluxion  (j)  of  the  time,  we  shall  have   +  i  ■ 

= '/  /* ;  an  equation  well  known  in  the  higher  branches  of  ph)V 
sical  astronomy. 

In  a  similar  manner  we  may  proceed  to  the  development' of 
other  theorems  depending  on  the  principle  of  continuity  in  the' 
different  branches  of  pure  and  nuxed  mathematics,  if  we  had 
time  and  inclination  to  pursue  them,  but  it  is  now  necessary  to 
resume  our  original  subject.  r 

The  constmction  in  other  re- 
spects remaining  the  same,  let 
the  line  M  P,  instead  of  being 
continued,  be  broken  or  inter- 
rupted at  the  extremity  bf  for 
instance,   of  the  part  a  i,    and 

suppose  c  in  the  other  part  of  the     g i-^t-i — -^ p 

line,  whichy  for  convenience,  we  '^ti^K.  -N 
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ii3ttba*'^Ut  a  greater  distance,  to  be  the  interior  extremity 
oFffi^J6&t  c  dy  corresponding  to  the  part  C  D  subsequent 
ib*  Kli.'  And  because  the  extremes  B,  C,  touch  without 
cQinciding^  and  the  distances  B  i,  C  c,  are  both  perpendi- 
qtilaf'  t6  N  Oy  these  distances  must  touch  in  every  part  as  iTar 
ailr;^'fextraiiity  6  without  coinciding.  And  smce  the  ex- 
t^&iuty '  i&  is  CQptained  within  the  distance  B  6,  or  does  not 
exibna  beyond  it,  this  extremity  itself  must  touch,  but  cannot 
ititersectj,  or  even  penetrate  the  distance  C  c.  Hence  if  M  P 
be  nbt  'A  continued  line,  but  composed  of  parts  at  various 
distances  from  N  O,  and  the  state  of  the  body  be  nevertheless' 
cdways/as  the  distances  of  these  parts  from  the  right  line  N  O,  it 
is  possib!(B  for  a  body  to  be  in  one  state  at  the  end  of  one 
nioment.and  in  a  different  in  the  beginning  of  the  folloi^-ing; 
Attt  is,  t6  be  in'  two  different  states  without  the  lapse  of  time. 
Ahd  becaiise'  the  distance  between  the  parts  is  not  confined  to" 
limits,  the  difference  of  the  states  is  likewise  not  confined  to! 
lumts,  bttf  may  be  of  any  magnitude  whatever.  Nor  can  the  state 
(rf  the  body  pass  througn  any  of  the  intermediate  degrees  betweeh 
B  h  and  C  c.  For  the  state  is  not,  in  strictness,  though  in  many 
casiiisit  may  safely  be  supposed  to  be,  represented  by  a  variable 
line  or  distance  carried  uniformly  along  the  straight  line,  and 
which.no  sooner  clears  itself  from  the  extremity  6,  thsm  by  a  kindr 
of  9pring  it  extends  itself  to  the  other  part.M,  but  by  fixed  and 
immutable  distances,  connecting  every  part  of  the  one  line  withL 
the  corresponding  parts  of  the  other :  so  that  the  body  is  na 
sooner  out  of  the  state  B  6,  than  it  is  in  the  state  C  c,  the  chan^' 
being,'  if  the  expression  may  be  used,  a  perfect  saltations' 
siQtation. 
\  It  would  be  a  mere  waste  of  time  now  to  attempt  to  show: 
wfietein  we  think  the  reasoning  of  Leibnitz  defective.  Our. 
id^as  of  the  subject  must  be  apparent  to  every  one  who  has  atten- 
tively read  what  we  have  written ;  but  one  remark  it  may  not, 
perhaps,  be  unnecessary  to  make,  respecting  the  relation  between 
the  state  and  time  ;  namely,  that  it  appears  from  what  we  have 
said,' that,  in  all  cases  where  continuity  takes  place,  the  state  is 
some  fiinction  of  the  time ;  but  in  other  cases  the  state  cannot 
genierally  be  a  frmction  of  the  time,  imless  the  function  be  as 
saltations  as  the  state.        I  am,  dear  Sir,  very  sincerely, 

Your  humble  servant, 

ft/wwh-hill  Boute,  near  Bristol^  Oct,  30,  1811.  J.  HeKAPATE.    I 


«v 


rr 1 

I      »y        ,      ^r--  OflJ7  on  th  Alate  nf  the  Ah         [MkWiJ  I 
I       ^i  Article  IX.  '    ! 

ISx^rmenti  and  ObsetvaHnns  iipon  the  Stale  of  fhv  Air  in  thi 

FiVer  HoKpitah  (-f  Cork,  at  a  Time  when  iheif  were  crtittki 

with  Patients,  labouring  under  FeMU  Caiititgion.    By  E3^ 

Baund  Duvy,  £e(J.  Pfofeftaor  of  CheoJatry,  andSecretwytS 

!  L.the  C6rk  IiiBtitution.  '" 

I  '"fThe  following  exparimants  originally  appeared  in  tllli^Ooiil 

'■  Itttblligencer,  Dec.  9,    18)7;    their  aoouracy  and  ittipoftaate 

iippe&red,  howevBr,  to  the  Editors,  tD  render  tbora  praptt  'fat 

trMfiCription  into  tlie  Annah.]  .  i 

From  numerous  exponntentH  made  on  air,  collected  in  &S^ 
ktettt  countries,  by  the  moet  enlightened  inquirers,  it  sseilU  M 
be  generally  admitted,  that  the  chemical  eoostitiition  of  tJij* 
atmoephere  is  nearly  the  same  at  allaeasoae  of  tlie  yeai',.aBd(l 
■0  tpalte  of  the  globe.  Nitrogen  and  oxygelt  gaees  fono:ili 
ptlBcipsl  component  parts  :  it  also  contains  a  minute  pottionqf 
(Mriionic  acid  gaa,  and  a  variable  quantity  of  aquaous  vapaiut 
Ab  oxygen  gas  Is  essential  to  animal  and  vegetable  lila,  ^ad  M 
dre  proccsEes  of  combustion,  fermentation,  JWc. ;  and  «6  litjia 
tonsHmtly  entering  into  new  fontiB,  by  which  ita  fteauliariw^ 
perties  are  modified  or  destroyed,  it  is  considered  the  nutt 
nqiOrtanfc,  and  the  moat  active  part  of  the  atmoephera.  The 
tttost  generaJ  ahd  important  change  that  the  oxygenous  portim 
ti  the  air  undCTgoes  is  ila  conversion  into  carbonic  acid  gM^  • 
s^ibstance,  whicti,  though  obnoxious  to  animals,  is  yet  M^ds 
««HMervii°nt  to  vegetable  lite ;  and  this  change  is  uvwnbly 
eobtaected  with  the  exertion  of  the  vital  functions  of  ««gt$io 
beings,  and  with  the  burning  of  coaJs,  wood,  candles,  £co,i  iX)k 
VBlubrity  ^nd  healthy  state  of  the  air  depend,  in  a  great  docmwc, 
n^on  Ihb  quantity  of  oxygeu  gas  it  contains  ;  and  this  -jniirtity 
j^aboutSl  {i«r  cent.)  appears  to  exist  in  all  places  exposed  tolbt 
tteK  Mna<»phere  and  the  induence  of  winds.  But  the  atiiJM 
BBiformity^  of  eompositio*  does  not  prevail  in  the  air  of  odo&M^ 
•Kveiling  hionsee,  crowded  theatres,  and  hospitals,  that  ai«  bmOj 
'^ntilated.  At  a  time  when  typhus  was  very  prevalent  in  Ccik, 
kad  there  Were  in  tite  two  Fever  Hospitals  about  280  patwaft, 
I  IftbOunngt  (or  the  mo:4t  part,  nnder  febrile  infection,  it  oooKml 
I  ro  my  triend  Dr.  Daly,  whose  active  exertions  in  the.caUbe 
'.  {of  humanity  are  well  known,  and  likewise  to  myself,  tfaiatJ  it 
#Ould  be  a  desirable  object  to  aacertain  the  state  of  the  ibirlD 
■^e  fever  wards  ;  and  I  immediately  undertook  a  series  oCexlpe- 
i^ents  on  the  subject.  To  give  in  detail  all  the  minutise  of  mv 
.  pIxperimentB,  would  far  exceed  the  Umits  of  this  paper ;  ]  shall, 
^erefore,  briefly  notice  my  methods  and  results,  and  close  the 
cdmmunifiatioQ  wi&  a  few  obsGTFaLions  coonected  witkthfrsnb- 


jeot.  I  procured  air  iVora  five  Inrge  and  emiJl  wards  io  the 
House  of  Recovery,  und  Irsni  the  twa  wards  in  Peacock-laiie 
Hospital :  I  colleoted  it  from  different  parts  of  the  rooms  ;  as,  in 
th«  middle,  at  the  sidos,  near  the  Hnor,  aa^  at  diflerent  height^ 
fdOjOiii  it,  and  close  to  the  beds  of  the  patients.  In  every  inataOcg 
ik^^aif  Tvas  obtaine<t  by  emptyine  on  the  spot  bottles  that  had 
b«<aa  previously  fiUed  with  distUIed  water,  and  immediataly  clos- 
ing'them.  Tlie  bottles  were  perfectly  air  tight,  beirtg  all  fhr- 
nished  with  well-groniid  glass  stoppers.  The  air  was  examined 
Iboffi  »fter  it  had  been  collected.  The  tiret  and  most  important 
ob^eot  of  my  inquiry,  was  to  ascertain  the  quantity  of  oxygen 
gftafcit^a  8«v«rEil  bettlas  of  air.  For  this  purpose,  I  employetj 
hydrogen  gaa,  and  the  electric  apart ;  a  tnetliod  that  seems  to 
unite  more  simplicity  and  elea;ance  than  any  other ;  and,  with  duo 
nrecautiun,  is  suaceptible  ot  greiU  accuracy.  As  the  purity  of 
Ha:.hydrag;en,  used  in  espeiinients  of  tliis  kinds,  is  of  oouse- 

Sence  to  the  aooui'acy  of  the  results,  it  may  be  proper  to  notice 
e  mode  by  wiiioh  it  wm  obtained  (  especially  as  it  has,  I 
think,  some  little  novelty,  and  seems  to  be  quite  uuexoeptioib 
able,  precluding  all  source  of  error,  from  the  presejuce  of  cont* 
man  air.  1  put  some  small  pieces  of  zinc  iqto  a  gluss,  and 
neaily  tilled  it  with  water  that  had  been  boiling  fur  somi:  lim@>. .') 
lAiaa  Itlled  a  tube  with  the  boiling  water,  and  tnvecled  it  intb^ 
tttass,  and  ailer  adding  suljihuric  aeid,  i  shortly  after  6oUficte4 
the  gas.  ,    , 

>  !  I  made  a  great  number  of  experiments,  using,  in  eveiv  instance^ 
ittL-'sKpeas  of  hydrogen  gas.  In  every  trial,  I  mixea  030  Ot  « 
eubie  inch  of  the  air  under  examination  with  O'SO  of  pore 
ikynbogen  gae^  and  aftn-  agitating  the  miicture  in  along,  thick, 
liUbiiialing  tube,  furnished  with  wires,  the  charge  ot  a  Ltjyden 
fhin\  uriiT  nuased  through  the  tube ;  and  tJie  residual  air,  on  being 
li^BS&iTed  to  the  cubic  inch  meflEure,  occupied  about  0'40  of  it. 
livsiiture  to  state  this  as  a  general  result  j  W  thouglt,  in  a  few 
Aaws,  there  wasa  difference  of  about  one  per  cent,  more  or  less, 
y«t  this  ditleratice  ^vas  nther  apparent  than  real,  owing  to  the 
dtdiculty  of  mcamiriug  uniform  quantities  of  air,  and  it  was 
eoReoted  by  a  caraful  repetition  of  the  experimente.  Now,  as 
iKO  TOliimes  of  hydrogen  and  one  of  oxygen  gas  enter  into 
the  conipouition  of  wat«r  ;  if  the  foregoii^  results  are  made  tha 
bans  of  B  calculation,  the  apparent  quantity  of  the  oxygen  gtui 
hi  the  air  from  the  different  lever  wards  will  amount  to  about 
-'2^2  per  cent.;  but  this  is  not  the  real  quantity;  a  ^igl}t 
.  sUawance  most  be  made  for  a  minute  porticMi  of  air  disenga^d 
timm  the  water  after  the  detonation  of  the  mixed  gases ;  vui 
-■mimi'  this  ia  taken  into  account,  the  oxygen  may  be  feii^ 
v«atimatfld  at  about  21  per  cent.  And,  accolrding  to  the  &tatQ 
.itaents  of  Hit  Humphry  Davy,  aad  ofita^gibh  chemists,  '2\.ipBt 
■-  oeat.  is  the  actual  quantity  of,  omMl  lies  m  Hia  external 
-  latiaMphere,  in  different  paits  of  &».  ^3bty .  It  Jmfabp  j^marketl. 
^  the  variations  in  the  temperature  Tu^^^muSkjotuie  atiao~ 
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sphere,  during  the  preceding  experiments,  were  so  small,  as  not 
to  influence  the  accuracy  of  the  general  results  stated. 

With  a  view  to  confirm  the  preceding  statements,  I  made 
comparative  trials  upon  air  collected  from  the  open  atmosphere, 
at  the  top  of  the  observatory  belonging  to  the  Cork  Institution; 
a  situation,  perhaps,  not  less  salubnous  than  any  other  in  Cork, 
The  experiments  were  conducted  in  a  manner  precisely  similar 
to  those  I  have  noticed ;  part  of  the  same  hydrogen  was  em- 
ployed, and  every  precaution  used  to  ensure  accuracy.  And  in 
every  case  in  which  the  electric  spark  was  passed  through  a 
mixture  of  the  air  under  examination  and  hydrogen  gas,  in  ti» 
proportion  of  0*30  of  each,  the  residual  air.  measured  about: 
0'40.  I  collected  air  from  Hughes's  Lane,  a  place  notorious  ftr 
the  number  of  cases  it  had  furnished  of  typhus  ;  but  it  yielded, 
on  examination,  the  same  uniformity  of  result. 

Lhave  made  some  trials  on  the  other  gaseous  conatitudutoff 
the  air,  collected  from  the  different  fever  wards,  and.  oompaieflt 
them  with  similar  experiments  on  air  fix)m  the  observatory  <){ 
the  Institution ;  and  i  have  found  a  very  near  coincidence  in  hotb 
series  of  results.  .:   f  ■ 

Thus,  judging  from  the  absorption  that  took  place  in  .die 
bottles  of  air  from  the  fever  wards,  when  placed  for  some  tixaf.  < 
in  water,  and  when  agitated  in  this  fluid;  and  especially  freotii: 
the  effects  of  lime  water  on  the  air ;   and  comparing,,  by  simildiy'  - 
trials,  air  collected  from  the  atmosphere  in  salubrious  situatiQQB^r^ 
I  could  scarcely,  in  either  case,  discover  a  perceptible  diffeJWK^'i 
in  the  quantity  of  carbonic  acid  gas.     In  one  instance,  I  filled!«( 
two  quart  ground  stoppered  bottle  with  the  air  from  a  large  wani  i' 
at  the  Hou^e  of  Recovery ;  and,  on  the  spot,  I  put  into  the  bottkt "' 
a  small  phial  of  Ume  water,  and  well  closed  it.   After  much  oecii«' 
sional  agitation,  and  an  interval  of  about  two  days,  I  exammed 
the  carbonate  of  Ume  formed,  and  compared  it  with  the  quaatitjf 
produced  under  similar  circumstances  from  the  same  bottle  filledL 
with  air  from  the  observatory,  and  treated  with  Ume  water ;  and" 
I  was  unable,  in  this  way,  to  detect  any  appreciable  differencev 
If  this  method  may  be  reUed  on,  I  think  I  may  venture  to  state,* 
that  the  air.  from  the  ward  did  not  contain  nearly  one  per  centi' 
mor^  of  carbonic  acid  gas  than  the  air  from  the  observatory. 

After  I  had  separated  oxygen  and  carbonic  acid  gas  from  the- 
different  airs  examined,  I  could  not  detect  the  presence  of  any 
other  gas  thaa  nitrogen,  which  exhibited  its  chai'acteristic  nega« 
tive  properties.    The  want  of  leisure  prevented  me  from  varying: - 
and  multiplying  my  experiments,  so  as  to  ascertain  the  exact 

V  proportion  pf  the  carbonic  acid  smd  nitrogen  gases  in  the  airs^ 
ana  it  may  be  proper,  to  observe,,  that  during  the  time  I  wast 
engaged  in  this  mquiry,  the  variations  of  temperature,  moisture^) 
anq  pressure  o.f  the  atmosphere,  were  very  small,  andtoo.ofteiv  . 
connected  witb  accidonUd    circumetaoces,  to    be  .aQcuraftely'- 

noticed. 
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'      Oh  d  Lamp  without  Flatne.    By  Thomas  Gill,  Esq. 
(To  the  Editors  of  the  Annals  of  Philosophy,  Sic.) 

No,  11,  Ccwen/  Garden  Chamlfen^ 
^r       GE^TI^EMEN,  Feb,  14,  1816. 

■  5ir:NOW  commnnicate  for  insertion  in  your  Annals ^  the  follow* 
ing/aotioey  on  a  yery  singolar  discovery,  which  has  lately  come 
tonmy  knoTviedge ;  namely. 

Of  a  Lamp  without  Flame  ! 

T[1hs  lamp  is  one  of  the  results  of  the  new  discoveries  in  che- 
mistry: It  had  been  found  by  Sir  H.  Davy,  that  a  fine  platina 
ivtee,'  heated  red  hot,  and  held  in  the  vapour  of  ether,  would 
cck^itixk^  ignited  for  some  time  ;  but,  I  believe,  no  practical  use 
has  been  made  of  this  fact. 

i'iaVe  now  the  satisfaction  to  inform  your  readers,  that  if  a 
cylkkdtical  coil  of  thin  platina  wire  be  placed,  part  of  it  round 
th^'€!0tt6n  wick  of  a  spirit  lamp,  and  part  of  it  above  the  wick, 
and -the  lamp  be  lighted  so  as  to  heat  the  wire  to  redness ;  on 
the^flaiiie  b^ihg  blown  out,  the  vapour  of  the  alcohol  will  keep 
th6 'upper  part  of  the  wire  red  hot,  for  any  length  of  tirtie,  ac- 
Coktiiae^to  the  supply  of  alcohol,  and  with  little  expenchture 
thcroOT ;  8d  as  fo  be  in  constant  readiness  to  kindle  German 
fi»lgu6,  or  paper  prepared  with  nitre;  and  by  this  means,  to 
Ugfatrifc  sulphur  match,  &c.  at  pleasure. 

ilk'  might  here  enlarge  upon  the  peculiar  utility  of  a  lamp, 
whreh^. 'Whilst  it  affords  a  sufficient  light  to  shdwtne  hour  of  the 
nigfat  by  a  watch,  and  to  perform  many  other  useful  services, 
doiM^tiot  hmder  thef  repose  of  persons  unaccustomed  to  keep  a 
light  btiming  in  their  bed-room ;  and  which,  from  its  constantly 
preserving  an  uniform  heat,  and  not  requiring  to  be  snufied,  as 
other  lamps  do,  may  prove  arvaluable  acquisition  to  the  chemist, 
in  performing  experiments  *on  a  minute  scale,  where  a  long  con-  - 
tinuance  of  a  gentle  heat,  at  an  uniform  temperature,  is  desirable. 
One  gentleman  has  already  kept  one  burning  upwards  of  sixty 
hours ;  I  have  used  another  several  nights,  with  great  conye- 
nieace  ;*  and  I  have  no  doubt,  that  it  will  soon  come  into  general 
Maa.  * 

I  -am  Sony  that  it  is  not  in  my  power  to  communicate  th^ 
name  of  the  inventor  of  this  lamp.  1  am  indebted  to  Mr.  Gar- 
den, a  scientific  chemist,  in  Oxford-strpi^^lr  the  first  informa- 
tion concerning  it,  on  the  23d  day  of  fnHttJiry  last ;  he  had  a 
hint  only  of  its  construction  firom  ^*bI  ^^tlf^m^fe"      "  BLUger  to 
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him,  and  took  considerable  pains  himself  to  ascertain  the  proper 
thickness  of  the  wire  (which  is  of  cnitsiderabie  importance),  and 
other  particulars  necessary  to  its  success.  I  infonned  my  friend 
Mr.  J,  J .  Hawkins,  engineer,  of  it,  the  same  evening ;  and  he 
meution«d  it  at  Sir  Joseph  Banks's  convcrtatione  on  the  25th  ult. 
to  many  gentlemen  of  the  firet  intelligence,  in  point  of  chemical 
knowledge ;  to  all  of  whom  it  was  new.  .     .'   \ 

The  proper  size  of  the  platinawire  is  the-^BTfthpartof  anincl^ 
which  may  be  readily  known  by  wrapping;  ten  turns  of  the .  wiri 
round  a  cylinder,  closely  together;  and,  if  theymeiwUfc  tije^i^tii 
part  of  mn  inch,  it  will  be  ri^t.  A  larger  aixe  will  tnUw  yielda 
dull  red  light ;  and  a  smtUer  one  is  diflioult  la  use.  B4f.  Wini 
Carey,  optician,  and  Mr.  J.  T.  Cooper,  chemist,  in.  the  Stntnijiit 
and  Mr.  Newman,  Philosophical  instrument-maker.  LiBle-streel^ 
have  been  furnished  hy  me  with  tlie  accurate  particulars^  ^  aad 
will  supply  the  platinu  wire,  and  the  lamps,  to  any  penooiwlu 
may  require  them;  as  will,  aUo,  Mr.  Garden.  \.->ul'. 

vVbont  twelve  turns  of  the  wire  will  be  euJhcient,  voilad  Toni 
any  cyhndrigal  body,  suited  to  the  size  of  the  wick  of  th«  jai 
and  four  or  five  coils  should  be  placed  cm  the  wioli,  afld- 
remaiodflr  of  the  wire  above  it ;  and  which  will  be,  aa  afonEli^ 
the  part  Ignited.  ilo 

i  have  found,  by  experiment,  that  a  wick  compoaedo^iwetM 
threads  of  the  urduiaiy  eized  lamp  cotton  yarn,  with  the  ^aitia 
irira  coiled  around  it,  will  i  equire  about  half  an  ounce  oi*  uleohqi 
to  keep  it  alight  for  ^ght  hours,  <-;jiry 

Ashghtly  acid  smell,  rather  pleasant  tlian  otiierwise,  is  yielded 
by  this  lamp  during  its  ignition,  arising  from  the  decompuaitiai 
of  the  alcohol ;  as  is,  also,  the  case  with  ether. 

I  need  hardly  point  out  the  peculiar  t^afety  this  lamp  wilt  aSvA, 
as  not  a  spark  of  firs  can  fall  franiit.  And  ite  being  totally  ficp 
from  the  unpleasant  smeii  sod  smoke  conunon  to  oil  lampB,  vri^ 
be  additional  recommendations  in  ils  tavour.  , 

-  To  persons  who  are  not  aware  of  itt  natura,  the  novelappear- 
ance  of  this  lamp,  ini)^  wickcondnuiagredhotforsuehaleB^ 
of  time,  is  v«ry  surprising ;  and  it  may  poseibly  lead  to  otbw 
contrivanceE,  which  may  prave  of  tha  utmost  im[K)rtaiic»  ii 
chemistry,  and  the  arts.  I  am.  Gentlemen,  i 

Your  most  obedient  servant,  i 

'h-i'  Thomas  Gii.\. 

titii  ■■■■  ■  .-ii 

,()iB.B,  When  the  wire  bas  beconis  ozided,  LtwUl  be  neci 
4aiiuiieoil  it,  and  mb  it  blight  again  with  fine  glass -pi^Mt} 
IHlkiiili  viU  cauBc  it  to  act  ag%ra  witb  incceaaed  «tfei^ 
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Ai.  5. — An  abstract  was  read  of  Capt.  Kater'a  pftpn  oB'tU 
Isiigldi  of  the  pendulum  vibmlitig  secoods  in  the  latitude  of 
London. 

n  I'f  liose  who  have  attempted  the  solution  of  tliis  problem,  with 
Hi^leKc^tCion  of  Wlutehuiat,  have  proceeded  on  the  ussumptieji 
thai' the  place  of  the  centre  of  oecdlution  might  be  det«muQeil 
t^  oalculslion.  But,  tj)e  tnitb  of  this  depending  on  the  reZ)dar 
Agure  and  uniform  dutitiity  of  the  body  eiuployud  as  a  pendmum^ 
ttie  difficidties  attending  this  mode  uf  inquiry,  may,  perhapi,  be 
AdaBtdared  as  insurmountable.  Capt.  Kater  having  satisfied 
iiimself  of  tlie  inadeciuacy  of  this  method,  endeavoured  to  dia> 
iaovcr  lome  property  of  the  pendulum  of  which  he  night  Hvul 
iMnud^  Hvith  a  better  prospect  of  auccesa ;  and  waa  bo  fortunst* 
aiitOiperceive,  that  Ihe  theorem  oflluy^ns,  of  the  rvoiprouityof 
Jbe^axes  of  itiitpenHiou  and  oscillation,  atfcirdud  apnnoipleoB 
which  to  construct  a  pendulum  exempt  from  all  enora  resnltM^ 
frdrn'miequal  density,  or  irregular  figure. 

'litis  demonstrable  that  if  a  pendulum  be  made  ta  vibrate  on  ita 
bslitrti  of  oscillation,  its  foimer  point  of  Buspcnsion  becomea  dm 
centre  of  oscillation  ;  and  the  number  of  vibrations  on  eanb-WH 
b«4he  wmein  equal  times.  The  pendulnm  was  made -of  plate 
faesa-;  two  Itniie edges  were  pasBed  ttirou^it  at  the  difitaoilQ^ 
•bout  39'4  inches,  and  firmly  secured.  Tht:  distanoe  betoken 
Bum  wu  carefully  determined  in  parts  of  aVtandard  scale, 
tvbiicii  was  the  property  of  the  lute  Sir  Georg«Shuckburgh.  The 
lynnctiilnm  was  fiimished  with  three  weights,  the  laigeut  h&ed, 
and  the  two  others  moTeable, 

•  The  moreaUe  weights  were  ehitled,  until  the  number  of  vibnu 
4ttB»  in  24  hours,  on  either  knile  edge,  was  equal,  when  it  ia 
vndsBt  that  the  one  knife  edge  being  considered  as  ihe  point  of 
suspension,  the  other  must  be  in  the  centre  of  osciUatiOD,  and 
the  distance  between  the  knite  edges  will  be  equal  to  the  length 
of  a  simple  pendulum  vibrating  in  th«  same  time. 

UappeaxE  fromulable,  given  by  Uie  author,  ori2  sets  of  expe> 
runents,  for  ascertaining  toe  number  of  vibrations  made  by  ths 
fanelulnm  in  24  hours,  each  set  causistiug  of  fbttr  experimeiit*, 
-Jreifn  whic^  the  length  of  the  second's  pendulum  is  deduced,  tbat 
seven  of  these  sets  are  within  one  ten  thousaudth  of  an  iadi  of 
the  mean  result,  two  within  two  ten  thousandths ;  and  of  the 
•cmaining  sets,  the  greateet  diffei-ence  is  less  thau  three  ten 
tboiaendlhe  of  an  inch.  ^  Mk. 

The  conclusion  deduced  by  Capt.  Kater  IroiBmi'  experiments 
is.  that  the  length  of  Uie  peaduIuiQ  TihnilMBM 
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at  the  level  of  the  eea,  is  equal  to  39-1386  inches  of  Sir  George 
Shncicburgh'a  scale,  the  scale  beins  at  62°,  and  the  latitude'  # 
the  place  of  observation,  51°  31'  8'3  '.  ' ' 

An.  appe ndix  ioCa.ft.  Kater's  paper  on  ^e  pendTilnm  was' alstl 
read,  containing  a  demonstration,  by  Dr.  Young,  of  a  theoTCTft 
discovered  by  M.  Laptaee,  that  if  a  compound  pendulum  betoul^ 
to  vibrate  on  cylinders  instead  of  knife  edges,  the  distance 
between  the  surfaces  of  the  cylinders  (the  vibrations  om'ftteM' 
being  equal)  will  be  the  length  of  the  equivalent  pendulum.'  -  -'  -'-"^ 

This  was  followed  by  a  paper,  by  the  same  author,  "  Ofrthe- 
Length  of  the  French  Metre  estimated  in  Parts  of  th(4  En^^' 
Standard ; "  from  which  it  appears,  that  the  length  ^fthe  mtit 
in  parts  of  Sir  George  Shuckburgh's  standard  scale,  is  equal'Uf' 
SS-^VOTy  inches,  each  standaro  being  brought  to  its  prt^' 
temperature,  ■    ,  ;i  i; 

A-  paper  by  Mr.  Knight  was  also  read,  on  the  heart  wood  of 
trees;  the  principal  objectof  which  was  to  show,  that  this  portion 
of  the  plant  bears  a  more  active  part  in  the  vegetable  n»- 
nDmy  than  is  usually  assigned  to  it.  The  heart  wood  bids  been!-' 
sapposed  to  be  chiefly  useful  as  a  mechanical  support  to' tW' 
other  parts,  and  as  retaining  only  an  inconaiderable  «h&re*trf' 
vitality ;  whereas  Mr,  Knight  endeavours  to  prove,  by  u  s^ib 
of  experiments,  that  it  serves  as  a  reservoir  for  the  &ap,  or  O^U 
juices  of  the  plant,  during  their  torpid  state,  whence  it  is  .igiiH- 
eXpelled,  and  sent  to  the  bark  at  the  renewal  of  regetatienb 
thespiing.  n  -i ' 

JtO.  12. — A  paper,  by  Sir  H,  Davy,  was  read,  on  the  subieeli' 
of  the  expenments  that  have  been  lately  performed  at  Edinbui^' 
by  Dr.  Una,  on  the  nature  of  chlorine.*  The  object  of  \haut 
experiments  was  to  prove,  that  water  forms  an  essentia)  ipattt 
muriatic  acid  gas,  by  passing  the  gas  through  tubes  containing 
portions  of  irtm  or  other  metals,  from  which  process  wateC'WM' 
procured,  and  the  metal  was  converted  into  a  muriate,  SirfiL 
4)avy,  however,  brings  forward  experiments  to  show,  diae  fliel 
water  obtained  under  these  circumstances  was  an  acddeubd  proA^ 
duct,  generated  by  the  hydrogen  of  the  muriatic  acid  gas  aiieelU^'^ 
with  oxygen,  which  was  denved  from  sources  not  suspectediln^^ 
Dr.  Uie.  When  tubes  of  flint  glass  were  employed  for  the  ttaai^ 
mission  of  the  gas,  the  oxide  of  lead  and  the  alkali  inthegfow-' 
furnished  the  oxygen  ;  and  a  portion  of  it  was  also  furnished  1^<' 
the  atmosphenc  air  remaining  in  tlie  tube.  The  quantity  of 
water  was  always  found  to  be  diminished  in  proportion  to  Aeii 
care  that  had  been  taken  to  remove  all  these  sources  of  ojcygfiSS'l 

A  paper,  by  Dr.  Marshall  Hall,  was  also  read,  on -the  action  di&f 
water  ajid .  osygen  on  iron.  The  author  endeavours  to  piiova,'))^!? 
ei^erimfiiit,  that  pure  water  below  the  temperature  oOilS^iibmit 
R«iS0ti9i):M|K>n  pure  iron  j  but  that  if  tlie  wals<  icoBtatiioili|l^ 
■   'rMift  liliv  iiix't'--.' -,<  ■  ■       ■;•'-■  I'c'. ,-   '■  '  ■  ■     .  ;(■  siii  fo'Jiei(Jaa» 


} 
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i»ir:€^dalk)a  of  the  iron  takes  place,  and  that  the  i^uat. 
[i»'  prtMiueed  when  moistened  iron  is  exposed  to  the  atmo* 
sphere.  The  power  of  moistened  iron  in  attrstcting  brygea  from 
t{^  I  atq^^Kqpbeipe  appeared  to  be  very  complete  ;  and,  at  we  same 
ttf^j^n'^n  was  found  to  be  a  very  deUcate  test  of  the  presence  of 
(^qraen^in  water. 

J^ki.  I9.-^A  pwer,  by  Mr.  Rennie,  jun.  was  read  on.  the 
s^if^^tbof  materiiBus.  It  contained  a  long  detail  of  experimients 
and  calculations  on  the  mechanical  power,  of  different  substances, 
apd^fC^.the  samiQ  substance  under  different  forms,  of  which  we 
l^M^,to  five  Tsome  ucoount  in  a  future  number. 

oQlM^'sstane  eyenin^  was  also  read  a  paper,  by. Dr.  Brewster^ 
oa:*ti)i9.  same  subject  with  those  which  had  lately  been  presented 
t%4feuS:Soeiety;  and  two  mathematical  papers  were,  likewise  an-  . 
aounced,  one  by  Mr.  Knight,  the  other  by  Sir  Wm.  HerschelL  • 

:/'■■■  ■  .  ..  «     ; 

.    .1.  .  ,    .  .  GEOLOGICAL   SOCIETY. 

•dfc.^&.^^The  reading  of  a  paper,  by  Mr.  W.  Phillips,  .e&ti* 
ded  if  ^  Remarks  on  the  Chalk-hills,  in  the  Neighbourhood  of 
Do^n.;^  and^on  the  green  Sand  and  blue  Marl- ov«ying:it^: near 
Flt^ttmatilBe/- was- beenn. 
'>JBho%  19/«^The  reading  of  Mr.  Philhrn's  paper  was.tontinued.v 

-iJCtotw  ^,  1818. — The  reading  of  Mr.  rhilups's  paper. was  cxm-^ 
dtwdbd.  '■  ■■ 

<  Tlle>cU£&  extending  from  Dover  towards  Deal  on  the  eaBt^  and 
towards  Folkestone  on  the  west,  have  afforded  to  Mr.  PhiUiper 
the^^odportumty  of  a  minute  examination  of  the  different  strata  of 
th^'.^eoalk  in  that  part ;  and  the  numerous  falls  on  theishorebaiire 
eraUed  him  to  collect  various  organic  remains,  which  he -has  ■ 
tl^smitted  to  Mr.  Parkinson,  who  has  undertaken. to.  exaastine 
tbem^  and  to  communicate  the  result  of  his  examination  to  the 

'  Hie  highest  point  of  the  chalk  hills  here  described  is  near 
Folkestone,  whence  the^  gradually  decline  in  height  towards 
Dovier^and  .Walmer,  bemg  in  the  direction  oi  the  dip  of  the 
stfata  which  is  to  the  N.  E.  The  dip,  howisver,  is  very  tunaH^ 
being  less  than  1^. 

The  chalk  is  distinctly  stratified ;  and  the  author  considers  it 
to  consist  of  the  following  beds,  beginning  with  the  uppermost 
one:- 

"^i.  Chalk,  with  numerous  flints.  This  forms  the  elifis  of  the 
shore  from  Walmer  Castle  to  St.  Margaret's  Bay,  whence: it 
benns  to  rise,  gradually,  as  the  lower  beds  there  begin  to  appear;^ 
am  it  continues  to  form  the  upper  part  of  the  clifi'  as  far  asithe 
citjadeh^  ■■  In  the  Castle  hill  its  thickness  may  be  estimated  at  mor^ 
tbaailO&:fe6t.  The  stt^ata  of  flints  in  this  bed  occur  geaeraliy 
atvBix)Ut  two  fidet  distance  from  each  other,  and  consist  Smt -the  ' 
most  part  of  the  detached  nodules  usual  in  die.ohalk.with.flinta. 

I 
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Beds  oT.fikitd  &at,  >-aryiii^  ^m  littlf  uu  inoli  to  1  j^inub-iAliE^t 
>iu:ss.  aJao  ocuiir,  and  Uavc  been  tritced  litr  one  a»U  ^woiur 
lengtli.  i^ome  of  tiif  bed.'^  of  cuiitiiiuous  flii)t«  are  of  the  I 
Den  0^*18  inches.  A  liard  chalk  uittri,  18  Juditsa  .Uitf:lt»ii« 
contMuediii  this  bed.  lietow  this  bed  lie»  a  «:liid^  iCo^istiHC 
chiefly  of  organic  reniiiiriB  ;  in  which  numerous  jHtatKi<^  p^^liiu 
fantis  are  intHrEper^ed,  and  a  few  sti-ata  of  liilit  i'u».«lo0g.it' 
Tbis  bed  18  abase  100  feet  in  thickness,  is  of  a  ytilWw  oojoui, 
and  IB  harder  than  the  upper  bed  just  mentioned  ;ihutitpralMU)> 
belunga  to  the  eanut  deposit.  Its  lUuts  ospear,  geuBi:aUyt  to 
have  been  formed  on  organized  bodies.  The  iossU  ecJ|ijH:,iiH|}i 
iriuch  it  abounds  are  rarely  depressedj  and  the  jehatfc- tvilllki 
them  is  gunerally  coarser  than  that  of  the  bod,  and  ot  a  Btwl^ 
aspect.  This  bed  is  sejiarated  tiom  tlie  lullowiiig  by  nbedbff 
mari,  two  or  three  inches  thick. ;  siid  two  -other  beds  of  madav 
observed  to  lie  in  it.  ,    .r , 

2.  Chalk,  witli  few  flints.  This  chalk  ie soft  and  white,  ithottgh 
not  of  80  pure  ft  colour  as  that  wiih  nunierouii  flints  i^twj' 
ilescTibed.  It  contains  a  few  thin  beds  of  organic  remunK.  w) 
two  bfeds  of  aotl  chalk  marl,  as  well  m  a  few  thin  beds  ai&mt, 

.-which  have  not  the  regular  disposition  of  ihoee  in  the  }t^a 
'atr«.ta.  In  this  bed,  Mr.  Phillips  has  met  with  aiiimouii«e>iK  « 
large  size.  .  ;itr'' 

3.  Chalk,  without  flints.  The  separation  of  tiiis  bed  fzoWtlx 
preceding  has  not  been  distinctly  traced ;  but  ther«  is  a-CooGMtt' 
tiWa  diff^mce  between  them.  Mr.  Phillips  considers  tit  Mtoo- 
siBtof  the  two. following  Eubdivimous  :  fiis^  a  tJiick.  aintUKftd* 
taining  nnmerous  beds  of  organic  remains  ;  secondljii  ft  «(M)W> 
about  60  feet  thick,  witJi  few  organic  remains.  .  ^  i  V 

IWfirHt  9trat4ua  is  of  a  yellowish  colour,  and  withoutfllotsi 
^itasMsojxiaoh  harderthautheclialk  withiewflints.  AouooniM 
also  occur  in  this  stratum.  The  second  stratum  of  thisdepMt 
rises  at  the  base  of  Shakapeare's  CliB',  on  the  side  ueaii£lt  to 
Dower,  and  is  separated  from  Uie  preceding  by  a  tliin  bed  oftsoft 
marl.  This  atratum  ic  softer  and  whiter  than  tlie  one  abtneJ^ 
though  not  so  nmch  so  as  the  chalk  with  few  iiints.  For  six  iatt 
below  the  bed  of  marl  it  is  of  a  sandy  and  friable  texture, .  as^ini- 
ing  sometimes  the  appearance  and  compactness  of  a  sandstone. 

4.  The  grey  chalk.  This  begins  to  lise  on  Uie  west  uf 
Sliakspeare's  CHft',  and  is  sorter  than  the  strata  reposing  op^\ 
but  it  varies  in  colour  and  texture.  It  is  sepatatedt  boaUtlie 
stratum  just  described  by  some  very  tliin  beddj  of  »  sutif  J^ 

.peajailce  and  yellowish  colour,  and  contains,  occasioiia%,.[tKns 
of  Sandstone,  extremely  hard,  and  Irom  one  to  &ve  riiwhchAfi 
thickness.  Ho  flints  are  visible  in  this  bed:  it  contwcs, Tlto% 
orgaoiic  remains  not  differing  considerably  from  thosej^itt* 
upper  beds;  but  the  echini  which  are  found  in  itverdlalnrif^ 
d^«tsed  aa^  broken.     Underneath  th«  Igrey  .chfilk,  apeitaeiir 


r4(pVilfcetltotl&,  a  bad  bt'  bhie  mnrl  is  seen  oi*  considerftble  thic^-  J 

tteseJtiitt'iir  ^fiA;  and  the  foesil  shells  wliich  it  contains  <!;«nerallr  1 

-^cMktit'^^eai-tv  lastre.     To  tlie  action  of  the  seft  on  ihM  ton  j 

<tr^  «iiiy  be  ftttfibsted  the  ftUl  ofthe  laife  musses  of  chalk  irbidl  ' 

S)ttfa4Ji«  iukW  ctiti'near  Folkestune. 

1'  '^t'lMjchalk  hills  ve  covered  with  ellHvial  sand,  of  yellow  and  \ 

rCdcttifeurs,  and  with  gravel. 

.'  '  A  aecUOn  ofthe  strata,  aa  shown  alon^tlie  diflfe  from  Fi^*- 
'ttmie  to  Warner  Castle,  acconipiuiies  this  paper. 
^'■'  A   lett«r  was  read  Irom  Capt.   Cannicbael,   accomptuiymg 
i9n/tmirii  of  ^e  Ta,blc  Mountam  at  the  Cape  of  Good  Hope.  i 

'Vft^TMlfl  (Mountain  rests  on  granite,  Green  Point  and  the  Tabia  |i 

yi'sWey  OB  achfetas.     The  npper  part  of  the  Table  Motmt&in  oou-  , 

Mete'M  salidstone  in  horizontal  beds.     The  jimctkm  of  th«  gva-  *' 

Vite^with  the  schistus  is  visible  at  Sea  Point;  and  here  ^very 
[  confused  nii\(iire  of  the  two  rocks  occurs.  In  eome  parti  the^r 
I  'iafta  aiternate  layers  of  vat  ious  thickness  ;  in  othei's,  ira^nent^  | 

\tl^eschistus,  of  all  flgures  and  sizes,  lieimbeddedin  the  granite.  [ 

jiSttweeii  this  mixed  mass  and  the  pure  echistua  there  laintap-  , 

it^oted  a  rampart  of  granite,  apparently  diifering  from  tlutl  whidi  f 

j  lexttfUpoms  the  mass  of  the  mountain,  which  for  'about  200  yahls  ' 

'^(uai^ed ;  -but  as  it  approaches  the  schistuK,  bacomea  mingled  | 

with  it. 

a.'Along  the  shore  from  Camp  Bay  to  Sea  Point  are  numerous 
-wftwcofttap  in  the  granite.  , 

i-'J.'Jo«,  16. — The  reading  of  a  paper,  by  Mr.  Parkin  am,  entitlKl 
I  -ff(fi«BMrkfi  on  the  Fossils  firom  the  East  of  Dover  to  FolkeAotwy  , 

'  nattelMgiia.  -''it 

Feb.  6. — General  Annual  Meeting  of  the  Society,  mIu 

,ii')i¥hdreport  of  the  Council,  6n  the  general  state  of  theSodstr, 
'  e«W4«iu] ;  and  the  following  is  the  tist  of  ofBcera  for  tiie  ensiuik 
\iy^r  ■  .  .--.         'j 

o3  iPrmdentj — George  Bellas  Greenough,  Esq.  F.iR.S.  &d.    ■■^.  ^  y 

!  il.>^F(ri-Pm«(/™/».— William  Blake,  Es(k  F.R.S.;   Rev*  Wm.  , 

l.Baekfand,  Prof.  Min.  Oxford;  the  Right  Hob.  Sir  John 
JWfchdl,  P.R.S.i  Sir  Henry  C.Engletield,  Bart.  F.rt.S.8lc.  ^ 

-■■■•■•Secretaries. — Henry  .lames  Brooke, EBq.;  F.L.S,;  John  Boa- 
toefcjM;!*.;  Hen.  Heuland,  Esq .  For.  Sec. 
Pvp   T<n'asurers.--^lkaae\  Moore,  Esq.  F.11.S.  &c.;  John  Taylor,  L 

t.BBOi'   -■'■'  -■  I  ;    ■.,.:S 

■'iiJGoMwejV.— -Arthur  Aikin,  Esq.  SeC.  Soc.  of  Arts  pHoji.Sleaif         ,j 
,  ^.  Bonnet,  F.R.S.  Sec;  Hen,  Thos.  ColebFooke;  lisq.  EAAi^         j 

■Hai.  Holland,  M.D.  F.R.S. ;  John  M'Culloch,  M.l>.  FX.S;; 
I  lAabhurst  MajeadJe,  Esq. ;  Wm.  H.  Pepvs,  Esq.  F.R..S.;  Sam.  [ 

A^y,  Ban.  F.R.S.;  Charies  Stokee,  E^q.  F.L.S.  &c.;.HeHiry 
'W^iRton.  Esq.  F.R.S.  &c. }  Johr''"^^—     ■-'"     "  ° '^ 
Wiri,;H.WolhistOB,  M.D.P.a.8.a- 
•.'JOttper-of  the  Miisaim: 
.  W6bjit«r. 
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Feb.  2. — Mr.  Thomas  AUan  read  a  very  interesting  ^jMi!p#  w 
the  geology  of  the  country  round  Nice,  a  coohtfy  'Wtaohf'iiM 
the  circumstances  detailed  in  the  paper,  appears  to  be^peclvMQ 
or,  at  leasts  not  to  have  been  hitherto  examined  with- dnifrtfeccJifi»- 
racy  which  it  merits  from  the  interesting  facts  which  it  presents. 
It  appears  evident  that  many  revolutions  have  taken  place  in  this 

auarter;  that  the  rocks  have  not  only  been  deranged,  but  that 
le  sea  has  stood  at  a  much  higher  level.  The  fissures  in  the 
rocks  are  often  filled  with  marine  shells  of  the  same  species  that 
now  exist  in  the  Mediterranean ;  and  shells  of  a  similar  kind  aie 
often  found  high  among  the  alluvial  soil,  and  do\vn  by  the  sea 
from  the  Harmetine  countries.  Among  th^  fossil  sheUs  found  is 
the  peninsula  of  St.  Boassure,  more  than  twenty  hitherto/tDOidnPi 
covered  species  have  been  found. 

At  the  same  meeting,  Mr.  Playfair  conununicated  a jMupeii  bjf. 
General  Sir  Thomas  Brisbane,  on  the  determination  or  mettait 

by  equal  altitudes.  '* 

■y  ^  ■    ■  " 

BOYAL   ACADEMY    OF    SCIENCES   AT   PABU.  ...' 

Nov.  3. — ^A  paper,  bv  M.  Quentin,  entitled  a  stutisticad  t^i^ 
for  the  department  of  the  Seine  ;  and  a  memoir,  by  M.  Hadiot^ 
en  high-pressure  steam-engines,  were  referred  to  commitMes. 

The  reading  of  a  paper,  by  M.  Geoffiroy-Saint-Hihire^  ontiMr 
bones  of  the  thorax,  was  begun.  ,\: 

M.  Huzard  delivered  in  a  report  on  a  memoir,  by  M.  (Stitip 
Professor  at  the  Ecole  Viterinaire  of  Alfort.  The  object  of  tikh' 
memoir  is  to  show,  that  omnivorous  and  carnivorous  npi<yj^ 
vomit  naturally,  and  with  ease  ;  and  are  little,  if  at  all,  exhtmSlied 

S:  die  operation ;  that  monogastric  and  ruminating  aninub,^cttr 
e  contrary,  vomit  only  by  great  efforts,  and  unnaturally ;  laaA 
that  the  acti^  always  attended  with  serious  consequendJes,. often 
with  death. 

A  report  was  also  made  on  the  Hydro^bascuh  of  M.  Ciq>roi^ 
the  intention  of  which  is  to  avoid,  in  part,  the  loss  of  water  by  the 
passage  of  boats  through  locks. 

M.  Lacroix  delivered  in  the  report  of  a  committee  on  tlie 
majiuscripts  of  the  late  M.  Lagrange.  It  is  recommended  diat 
all  these  papers  should  be  bound  in  volumes  and  deposited,  iu 
tibe  library  of  the  Institute,  for  the  inspection  and  use  of  men  of 
science,  bpth  natives  and  foreigners.  •' 

a&v.  lO.-^The  whole  of  this  sitting  was  occupied  in  matteit 
relating  to  the  internal  management  ol'  the  Society. 

Nov.  17w*— M.  Seber  presented  a  mathematical  memoir  .cm  ^ 
constitutiou  of  solid  bodies,  which  was  referred  to  a  conunittie^^'' 

A  memoir,  by  M.  Fourier,  was  read,  on  the  tempetcatm^s  of 

dwdOinghouses,  «ad  on  the  passage  of  heat  in  rectansiilarpriiiiiQBlt 

A  diMertation,  by  M.  Leli^vte,  oxv  ^\\ic\ferQU8  alanijite»  4^1 
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M»d.  The  substance  in  questioQ  was  found  adhering  to  the 
lides  of  a  lead  mine  in  the  mountaia  of  Esqiieme,  one  of  the 
fynmeee ;  extem&lly,  it  in  white,  opaque,  and  adheres  to  the 
jlOOgua;  internally,  it  is  translucent,  and  of  a  yellowitdi  greau 
j^OHHUi  it  yields  readily  to  the  knife  ;  and,  from  an  analysis  by 
)1.  £athier,  appears  to  be  composed  of 

■  * '  Alumina 44*5  . 

*  Water 40-6  '' 

*•  SQex 15-0  ;jj 

%  100- 

^  Aaiemoir,  by  M.  Magendie,  on  prussic acid,  was  read. 

^  Nov,  24. — A  memoir,  by  M.  Fresnel,  was  read,  on  the  modifi- 

'^liooB  produced  on  light  by  reflection. 

M,  Dupetit-Tho liars  read  a  memoir  on  the  growth  of  bvilbous 

The  class  of  zoology  and  anatomy  presented  the  foUowii^list 
■n  can-^dates,  to  fill  up  the  place  of  corresponding  member, 
Tacant  by  the  appointment  of  M,  Scarpa  to  the  place  of  Asso- 
ciate, viz.  Schneider,  Rudolfi,  Lamoroux,  Dutrochet,  Poli,  Rizzo, 
i^W  (ft«.  Kirby),  Schreiber,  Schweigher,  Marcel  de  Serres,  Noel 
Of ^Tflmorinitire ,  and  Prevot. 

'y7^,  class  of  geometry  presented  the  following  hst,  from  which 
w:'Wi^  the  place  vacant  by  the  death  of  M.Jenty;  viz.  Kramp, 
iVoiy,  Rana,  and  Gergone. 
,,jPec..  1.— M.  Fevre  presented  the  third  part  of  his  manuscript 
fl^emical  tables ;  and  M.  Doderet,  a  memoir  on  several  points  of 
f^pporoy;  both  of  which  were  referred  to  committees. 
i^jaj-  Fourier  read  a  report  on  the  memoir  of  M.Despretz,  on  the 
^[u^bution  of  heat  through  solid  bodies. 

I,  ^e  Academy  resolved,  that  the  above  memoir  should  he 
l^mt^diothe  next  volume  otHavans  Strangers. 

Dallots  took  place  in  order  to  fill  up  the  vacancies  mentioned 
Njoy^^t  wheuM.  Lamoroux  was  chosen  in  the  class  of  zoology, 
<  Ind  M.  Kramp  in  that  of  geometry. 

Dec.  7. — A  memoir,  by  M,  Borguis,  was  read,  on  the  BeVur 
^pateur,  which  was  referred  to  a  committee. 
j^  ^  paper,  by  M.  Adam,  on  arithmetic,  was  aleo  refen^d  to  a 

L  SI,.J^vaxt  delivered  in  a  report  on  Sir  J.  Sinclair's  coda  ^ 
^pnciuture.  ..-.,, 

,,'Pie  class  of  botany  presented  the  following  list  of  GwididBtes 
for  the  vacant  place  of  cuiTespoDduw  member ;  viz.  Smith, 
*'--■''  *i^.  SainUHilaire,  8ch^agl[i£|^M^^^*^^>  ^^^'^"i 
Boimland,  Dumas,  anilli^^^^^^^^ 
—A  letter,  by  M.  Frey,  i^^^^HT^"  *»K  ^  n^erao''' 
jUL  of  organized  anj.iilfljllk      ^L^  '  th^whol^, 

a  ^  a  cpnimittee. 
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M.Vicat  |H«fleiirted  experimental  researdies  on  the  compori-;' 
Lion  of  mortars  and  cements. 

A  memiiir,  by  MM.  Lacroix  and  Peulvay,  on  raising  waterj 
wae  presented ;  and,  with  the  preceding,  was  referred  to  a  «»- 
mittee. 

M.  Girard,  in  the  name  of  a  cpmniittee,  delivered  a  Tepoit  *» 
a  memoir,  by  M.  Charles  Dupin,  on  the  theory  of  the  track  of 
wheels  on  roads. 

M.  Percy  niad,e  a  report  in  favour  of  the  use  of  caustic  in 
diseases  of  the  urethra,  proposed  by  M.  Petit, 

M.  Bonpland  was  elected  correspondent  in  the  class  of 
botany, 

Mftjor  Lambton  and  M.  Liiidenau  were  elected  corre^pond^itt) 
in  the  class  of  astronomy. 

The  class  of  medicine  and  surgery  preBent«d  the  following  fist 
of  cantUdates  for  the  vacant  place  or  correspondent ;  va.  Prefc 
Gregory,  of  Edinbmgh ;  Bajllie,  of  London;  Lauth,  of  StlU^' 
burg;  Mannoir,  of  Geneva;  and  Foder^,  of  Strasburg. 

Dec,  22. — A  memoir,  of  M.  Puguet,  on  yellow  fiaver;  wa* 
referred  to  a  committee. 

A  note,  by  M.  Burckhardt,  on  the  comet  of  1816,  was  lei^^ 

M.  Percy  delivered  a  report,  on  a  memoir  of  M,  Goodret,  «d 
the  use  of  the  actual  cautery  :  as  a  substitute  for  the  cati^, 
M.  Gondret  proposes  the  employment  of  a  pommade,  con^wwd 
of  suet  and  caustic  ammonia,  in  equal  proportions. 

Prof.  Gregory  was  elected  a  correspondmg  memberitfthe  ^fetts 
tifmedicine. 
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I.  FoMi7  Wood,  near  Lidj/ield.    By  T,  J.  Darwin,  M  J). 

(Td  Dr.  niorawi..) 
DEAR  SIR,  Lichfiild  me.  15,  WH. 

When  I  had  the  pleasure  of  seeing  you  at  Lichfield,  ytjij  pi- 
presaed  a  desire  to  learu  the  nature  of  the  situation  whera  the 
Hiliceous  fossil  wood  is  found  in  this  neighbouiiood ;  I  ^|^<||  A? 
opportunity  of  informing  you,  that  1  visited  the  spot,  in  n^y  pro- 
fessional duties,  lately. 

.  -  They  are  found  in  grarel,  about  three  feet  thick,  which  ^^a  a 
foot  from  the  surface  of  the  niiadow  upon  a  bed  of  clay,  i.r^  aJi^ 
country,  near  Allesl^y,  two  miles  north  of  Coventry"  .  Tlie 
gravel  is  mixed  with  a  large  proportion  of  argillaceous"  eaf(|il  . 
The  specimens  of  wood  are  mostly  irregular,  with  acute  ^ngleq; 
whilst  aearly  all  the.  oth«  stoneti  oxe  twu\&^,  >»;^<nn  by  w  J 
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efi^ct  of  firictioii.  They  differ  in  the  species  of  trees  of  which 
thiey  are  the  remains.  In  some  there  is  a  material  difference  in 
tba  atete  of  tlie  cortex,  although  I  could  not  learn  that  the  pro- 
ceaa  of  jfcheii  fomiaiion  is  still  ^oing  on.  The  greater  part  of  the 
apocimens  are  cracked  from  the  centre  of  the  concentric  cirdes ; 
wd  the  fissures  ace  fiUed  with  quartz  crystals.  My  friend  Mr. 
Aree^  of  AUesky  (who  has  a  large  collection  of  these  interesting 
fossils)  believes,  that  some  few  animal  remains  have  been  occar 
aonaily  found  at  this  place  in  the  same  state. 

Believe  me,  dear  Sir,  yours  very  respectfulhr, 

T.  J.  Darwin. 

n.  Meteorological  Table  kept  at  Derby.    By  J.  D.  Strutt,  Esq. 


1817. 


8a.m.lOp.m 


»c|*  AS  80^)90-10 


18  90« 
I48M8 
U8M8 


18i9«S0 


189008  89^^ 


17 
18 

10 
80 
81 


90-15 


89-88  88^5 


80-10 


S9-95 

8089*06 

80*85 


30-075 

90*250 
90-175 


05 
190*10 


29*95 
89*95 
'29*75 


SSSO^^SO^ 

89  89*95  29*95 
84  90*90  29*85 
8SS9-80  29*80 
88iS9«  189-65 
89*90 
,29*90 
>99-40 
29-90 
29*70 


-  80129^' 
8188^80 
Kov.  180*10 
830*05 

8!9ehro 


Med. 


130000 
30*100 
975 
29-950 
20050 
^•800 
|29'825 

29*950 
29-875 
29*800 
29-850 
20-480 
29*985 
89-975 
29-175 
89-500 


90*25  90-175 
9005  90050 


80*05  30-075'  56 
4|9M9  eOW  89-875 
S  89-85  89*80  88:825 
e  89^^-7  5  29-775 
7  89-80  29-95  89^5 
II89>S0W20  89-850 
988-66189*70  ;i9-628 


M89^0 
.  U  88^16 

:..^8o 

w  • 


89^29*800 


89-79  R9-79 


89^ 
29*40 


89-596 

89-500 


89-70 


m*^ 
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Cirro-ctmiliil  m4 

Stratus. 
Brifbtaivi  clear. 

Clrro-canalvB* 

CIoadjT. 

Ditto. 

Cumulo-stratiis* 

8UghtCirro-itnir«s. 

Cloudy. 

Uilto. 

Ditto. 

Bright,  Cirro-cn- 

malas. 
Ditto. 

Do.,  Cirro-stratui. 
Slight  Stratus. 
Cloudy,  Stratas. 
Ditto,  aod  mitt. 
Slight  Stratus. 
Clear  and  bright. 
Bright,  Camilla*' 
Cloudy. 
Clear,  bright. 
Cloudy. 
Ditto,  Cnmaloi^ 

iDltto. 

Ditto,  drixcle. 

Ditto. 

Cirro-Cttmulm. 

C1ear<  bright. 

Ditlo^  blight  Cirfo- 

cumulus. 
Cloudy. 
DitC0i,8tralHl. 
DHto. 


9i 


*  ^ 


•  I 
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in.  Remarhabh  Stunt  found  near  Derby.   By  J.  D.  Stnilt>  B^t 

(To  Dr.  ThoiDson.)  ■    ■  -  -J 

8IR,  Dtrhn,  nm.  is,  isit;^ 

I  have  sent  for  insertion  in  your  Annah  an  account  ofa  1( 
block  of  stone,  -which  was  discovered,  a  few  months  ago,  «^'i 
lowering  Chaddesden  Hill,  about  a  mile  on  the  eastern  sid^''  . 
Derby,  and  which  may,  perhaps,  be  interesting  to  some  of  yottt 
readers.  This  block  measures  about  two  feet  long,  20  inch^ 
wide,  14  inches  in  height,  and  weighs  about  four  hundred  weigbt 
and  a  half.  It  has  the  appearance  of  an  irregularly  rounded  bould^t 
stone,  andisconiposed  of  greenstone,  interspersed  with  pstlticl^ 
of  hornblende.  It  is  exceedingly  hard,  and  is  not  at  aQ'^mlS 
to  any  species  of  stone  which  is  found  in  this  neiglib'onrfioofli 
A  number  of  the  bones  of  some  animal  were  found  undemeaffi 
it.  It  is  supposed  that  this  stone  was  placed  there  by  the  Saxona 
to  mark  the  boundajy  between  this  borough  and  Chaddesden, 
and  that  it  was  brought  by  them  from  some  distance  ;'  becaqse 
it  is  known  they  always  preferred,  for  this  purpose,  sonie  IdM 
of  stone  of  which  tJiere  was  none  similar  in  the  ueighbo^h^fi^ 
in  orda-  that  no  mistake  or  disputes  misht  arise  concui^l^Ju 
boundary.     The  bones  which  were  found  underneath  it  aJe  mS 

Eosed  to  be  those  of  the  animal  which  they  sacrificed  wheti'tlw 
oundiiry  mark  was  placed  there,  as  was  the  custom  of  ll)^ 
Saxons  on  these  occasions.  I  am,  Sir, 

Your  obedient  servant, 

J.  D.  Stscxt. 

IV.  Oxides  of  Manganese,  W 

We  learn,  by  a  letter  from  Professor  Benelius  to  M.  Ghqr- 
Lussac,  that  M.  Arvidson,  a  young  Swedish  chemist,.-.^ 
been  engaged  in  a  series  of  experiments  upon  manganese^ 
from  which  he  concludes  that  it  has  three  degrees  of.  <»a^ 
dou.  The  colour  of  the  proto.'jide  is  green,  that  of  thf}:tv& 
others  is  black.  The  second  oxide  is  formed,  either  bf 
means  of  the  nitric  acid,  in  heating  the  nitrate  of  ntaiffiS- 
neae,  until  it  assumes  a  reddish  brown  colour,  or  by  bwtiiBg 
tlie  protoxide  in  the  atmosphere.  If  the  second  oxide,  w 
urged  by  a  continued  red  heat,  a  httle  oxygen  gas  is  disengaged, 
and  a  red  powder  is  left,  which,  by  means  of  acids,  mat  be 
decomposed  into  the  green  oxide  and  the  black  oxide,  .ifeis 
black  oxide,  however,  is  not  the  peroxide,  but  the  deatcK^e. 
The  red  powder  is  composed  of  100  parts  of  manganese ('•nd 
37'47  psttts  of  oxygen;  whilst,  in  the  deutoxide,  100  j^rtftiOf 
the  metal  are  combined  vrith  42-16  parts  of  oxygen.  Tho'iral 
oxide  of  manganese  seems,  then,  to  be  analogous  to  the  jjxide 
of  native  mimetic  iron.  M.  Arvidson  has  also  examined  tbe 
native  peroxide.     He  has  found  that  this  oxide,  by  a  powerful 
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<wliiUi^tioii>  yield  1 1*3  parts  of  oxygen,  and  leaves  the  red  oxide 
as  a  residuum ;  he  has  not  been  able  to  produce  this  oxide  b> 
meatfif  of  oxymuriatic  gas.  If  the  red  oxide  of  manganese  should 
prove  to  be  a  specific  degree  of  oxidation,  there  will  be  four 
oltides  of  manganese,  in  which  100  parts  of  the  metal  will  be 
twted  with  the  following  quantities  of  oxygen,  respectively: 
5|8-105,  37-47,  42-16,  and  56-21 :  the  second  of  these  cannot, 
^pYteYer,  be  reconciled  with  the  doctrine  of  chemical  propor- 
UQDS,  uhless  we  consider  it  as  a  combination  of  the  first  two. 
',  M.  Arvidson  has  analyzed  an  oxide  of  manganese,  composed 
pi*  very  large  and  beautiful  crystallized  needles,  that  was  found 
^  Undenas,  in  Westrogothia,  and  has  found  it  to  be  the  hydrate 
(if  the  deutoxide.  Exposed  to  the  action  of  fire,  it  yields  10 
p^r  cent,  of  pure  water,  and  3-07  of  hydrogen,  and  is  then 
reduced  to  the  red  oxide.  Hence  it  follows  that  its  composition 
u  such,  that  the  oxvgen  of  tlie  water  is  ^  that  of  the  deutoxide. 
tte  hydrate  crystallizes  differently  from  the  peroxide ;  the  crys- 
(^  aje  generally  larger ;  it  does  not  soil  tne  fingers  like  the 
pibroxide,  and  it  gives  a  reddish  brown  powder.  The  manganese 
^f  Ilefeld  has  been  analyzed  by  Klaproth,  but  he  does  not  seem 
t6  have  been  aware  of  the  difference  between  this  and  the  per- 
(^deV   (Ann.  de  Chim.  et  Phys.  Oct.  1817.) 

V;  State  of  the  Weather  in  Iceland  during  the  Spring  of  1817.* 

Reikevig,  Au%.  17, 181T. 

Last  winter  was  one  of  the  severest  we  have  had  for  a  long 
while,  in  particular  from  the  beginning  of  Feb.  to  the  end  of 
March^  with  changeable  winds  and  heavy  snow,  by  which  even 
several  persons  lost  their  lives.  From  the  beginning  of  the 
numth  01  April  until  the  1st  of  May,  we  had  often  fine  and  mild 
#Mdier  witn  thaw,  so  that  we  began  to  flatter  ourselves  with 
A^liope  of  a  good  spring.  But  on  May  2,  we  had  a  storm  from 
Ae  north,  wim  much  snow ;  and  from  that  day  until  St.  John's 
Bby  (Jtdy  7),  we  had  nothing  but  northerly  winds  with  frost  and 
odd  weather ;  which  was  the  reason  that  a  considerable  quantity 
jrf  aheep,  in  particular  in  the  district  of  Skaptefield,  as  well  as  a 
irionber  of  lambs,  died. 

TSie  growth  of  the  grass  began  very  late ;  so  that  even  about 
St.  John's  Ds^  it  became  necessary  in  many  places  to  give  hay 
to'iiihe  cows,  which  is  very  uncommon  in  this  country. 

Hie  Greenland  drifting  ice,  which  had  left  the  northern  lands 
ui  the  beginning  of  April,  returned  again  in  the  first  days  of  May, 
ttid>  surrounded  the  whole  of  the  western,  northern,  ajideaJstem 
kaidft;  from  the  Birdmontain  (L6,brabiarg),  west  of  Br eidefiord 
t^'Easterhom ;  from  the  eastern  land  it  drifted  along  tlie  coasts 
0#6kaptefield,  Rangervalle,  and  Amses  districts,  even  to  Key* 


*  Truislated  from  the  DaDish  Official  Gazette,  published  alCo^ikW^ti^OcX.^ 
13,  1817. 
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kensH ;  yet  it  haa  left  the  southern  and  eaatem  coasts  of  ths. 
country  for  some  time ;  but  only  very  lately  the  northeiQ 
land. 

From  about  St.  John's  Day,  the  weather  has  been  very  diy, 
and  often  pretty  wami. 

The  first  traders  arrived  here  in  the  latter  part  of  May,  andlt 
ia  reported,  that  those  destined  for  the  northern  and  easten 
lands  were  obliged  to  wait  a  long  ticoe  before  they  could  reach 
the  ports  of  their  destination. 

[For  this  communication,  the  Editors  are  indebted  to  Sir  Joseph 
Banks.] 

VI,  Meteorological  Register  kept  at  New  Malton. 

MaUoH,Jan.»,  ISIS. 

October. — Mean  pressure  of  barometer,  29"850;  max.  30'32; 
min.  28'70;  range,  1-62;  spaces  described  in  inches,  6-7S; 
number  of  changes,  15.  Mean  temperature,  44'050° ;  max.  55°; 
min.  31°;  range,  24".  Amount  of  rain,  I'SO.  Wet  days,  7. 
Number  of  brisk  winds,  5 ;  boisterous,  3,  Prevailing  wino^,  % 
andE;  N.  9  ;  N.E.9;  E.  6  ;  S.  4 ;  S.W.2;  N.W.I;  Vaj,  \, 

Novetnber.-~Mem  pressure  of  barometer,  29"713;  HH^ 
30*33;  min.  28'98;  range,  1*45;  spaces  described  in  i^d^ 
8'36;  number  of  changes,  16.  Mean  temperature,  45'500^ 
mttK.  67° ;  min.  32° ;  range,  2-5'.  Amount  of  rain,  i'Sfi  Illicit 
Wet  days,  7,  Number  oF  brisk  winds,  3 ;  boisterous,  2.  Pre- 
vailing vrinda,  S.,  W.,  and  S.W. :  N.l;  S.E.5;  S.6;  S.W.lDj 
W.  7  ;  N.W.  1. 

December. — Mean  pressure  of  barometer,  29-345 ;  max. 
29'9S;  min.  28-34;  range,  1-62;  spaces  described  in  incheSj 
9'37;  number  or  changes^  14.  Mean  temperature,  SS'SSSir; 
mas.  50°  i  min.  21°;  rauge,  2,0°.  Amount  of  rain  and  bqoW, 
4-04  inches,  nearly  the  whole  of  which  fell  by  night ;  numbor  of 
wet  and  snowy  days,  20,  Brisk  winds,  4 ;  boisterous,  3.  Vn- 
vaiUrig  winds,  S.W.  andN.W,;  N.l;  N.E.  4;  S.E.3;  S.4; 
S.W.  11  ;  W.  2;  N.W.  6.  Character  of  the  period:  wet, 
stormy,  and  changeable. 

Meteorological  Remits  for  the  Year  1817. — Mean  pressure  of 
barometer,  29-668;  max.  30-61;  min.  28-10;  range,  2-,51; 
spaces  described  in  inches,  97-69;  number  of  changes,  206. 
Mean  temperature,  47'391°;  max.  82";  min.  21°;  range,  61*. 
Amount  01  rain  and  snow,  28-02  inches ;  number  of  wet  DdA 
snowy  days,  132.  Number  of  brisk  winds,  71 ;  boisterous,  37. 
PrevaiUng  winds,  S,W.;  N.  44;  N.E.  35;  E,  10;  S.E.  23; 
S.  63  ;  S7W.  83  ;  W.  60  ;  N.W.  26 ;  Var,  21. 

J.  S. 
VII.  Nightingale  of  the  Anciejit!. 

Is  the  atiim  of  the  Greek  naturalists  aud  poets  the  same  bird 
A8  our  uightingaie  l 
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. , According^  to  Aristotle  (Hist.  Anim.  v.  and  ix.),  the  wnim  dis- 
i^pears  duhog  the  winter ;  but  in  the  spring,  when  the  treei# 
begin  to  be  covered  with  leaves,  it  sings  for  a  fortnight  without 
iutex^ssion ;  as  the  year  advances,  it  still  continues  to  sing,  but 
not  90  incessantly*  In  the  heighth  of  summer  it  loses  the  rapid 
%nd^  various  modfulation  of  its  song,  utters  only  a  simple  note, 
^d^  at  the  sam6  time,  undergoes  a  change  of  plumage ;  on 
which  account  in  Italy  it' passes  by  two  different  names,  accotd- 
ilag  to  the  seaisohV 

Homer,  in  his  fine  simile  (Odyss-  xix!.  518),  in  which  he  com- 
pures  Penelope  to  this  bird,  calls  it  %XflJg>j«j  a^JW  the  green,  or 
more  property  yellowish  green  nightingale ;  and  the  Schohastin  a 
note  on  this  passage,  quotes  from  Simonides  the  expression 
jff^gwx^€$  flwjJovEf,  greew-wecAed nightingales.  Finally,  Euripides, 
(jEksvri,  1117)  after  calling  it  aoi^orarov  o^iia  [uiKxiioy 

^  the  mburhful  nightingale,  the  moist  musical  and  melodiooB 
of  Wrfls.'*  mentions  its  yellow,  or  orange  cheeks  fcJav  ywuav. 
..But  the  modem  nightingale,  as  described  by  the  naturaHstI 
ofEhglaiid  and  of  France,  is  of  a  tawny  colour,  v^rgihg  more  or 
less  £6  rusty  on  the  upper  parts  of  the  body,  and  on  the  oelly  and 
breast  is  of  a  pale  ash  colour,  ndr  d6es  it  appear'  to  midergo 
ifij  change  of  plumaige  at  different  seasons  of  the  year ;  for  this 
circiimstsmce,  m  its^f  so  remarkable,  is  not  mentioned  by  any 
naturaUst  who  has  observed  the  bird  in  Europe,  rfOfr  by  Sonninr, 
who  saw  multitudes  of  nightingales  in  the  Egyptian  Delta, 
wmtfaer  they  retire  from  the  seventy  of  the  European  winter. 

I  have  been  informed  that  the  nightingales  of  Moscow,  and 
of  the  southern  provinces  of  Russia,  are  larger  than  the  English 
mjghtingale,  and  of  a  somewhat  different  appearance.  Perhaps 
ifr.  Clarke,  who  is  an  occasional  contributor  to  your  journal,  and 
who  has  communicated  to  the  pubUc  so  much  curious  and  inte- 
resting information  concerning  kussia,  Greece,  and  Egypt,  may 
Ije  able  to  favour,  by  a  solution  of  this  difficulty,  your- readers  in 
^neral,  as  well  as  Your  humble  servant, 

R.N. 

VIII.  Original  Recipe  of  the  Black  Drop. 

The  following  account  of  the  origin  and  composition  of  this 
well  known  remedy^  is  extracted  from  a  valuable  work  on 
Ttphn's  Fever,  lately  published  by  Dr.  Armstrong,  of  Bishop- 
Wearmonth,  in  the  coxmty  of  Durham : 

'^  The  black  drop  was  originally  prepared,  upwai^ds  of  100 
jrears  ago,  by  Edward  Tonstall,  a  medical  practitioner  of  Sishop's 
Aukland,  in  the  county  of  Durham,  and  one  of  the'  Society'of 
Friends.  The  recipe,  passing  into  the  possession  of  a  near 
relative,  John  Walton  of  Shildon,  who  also  prepared  that  medi- 
cine, was  found  amongst  the  papers  of  his  brother,  the  late 
Edward  Walton,  of  Sunderiandj  and  by  thii  ^etis6mc>Ti  ^1  iss>^ 
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much  respecled  friend  Thomas  Richardson,  senior,  of  BiBhopV 
Wearmouth,  one  of  his  executors,  it  is  here  inserted,  -:,, 

"  Take  half  a  pound  of  opium  sliced,  three  parts  of  gowJ 
verjuice,  one  and  a  half  ounce  of  nutmeg,  and  half  an  ounceV 
saffron.  Boil  them  to  a  proper  thickness ;  then  add  a  quarter  of 
a  pound  of  tiugar,  and  two  spoonfuls  of  yeast.  Set  the  whole 
in  a  warm  place  near  the  fire  tor  six  or  eight  weeks,  then  place 
it  Jn  the  open  air,  until  it  become  a  syrup  ;  lastly,  decant,  filter, 
bottle  it  up,  adding  a  httle  sugar  to  each  bottle. 

"  The  above  ingredients,  agreeably  to  the  experiments  of  a 
scientific  friend,  ought  to  yield,  when  properly  made,  about  two 

Eintsofthe  strained  liquor ;  one  drop  of  whicn  he  calculated  to 
e  equal  to  three  drops  of  the  tincture  of  opium,  prepared  ac- 
cording to  the  London  Pharmacopeeia ;  and  the  effects  of  ilfl 
exhibition  also  tended  to  show  that  this  was,  perhaps,  as  accu- 
.  rate  an  estimate  as  could  be  made.  Probably  this  compeon^ 
might  be  equally  well  prepared  by  a  simpler  process  ;  ana,  pen 
haps,  some  other  vegetable  acid  and  aromatic  might  answer ^fp 
good  a  purpose  as  the  verjuice  and  nutmeg.  Tlie  black  drct^'U 
a  most  excellent  preparation  of  opium,  and  highly  deserving  t. 
place  in  our  pharmacopoiias.  From  the  quantity  of  acid  in  iti 
composition,  it  will  often  stay  upon  the  stomach  when  other 
preparations  will  not ;  and  in  the  hands  of  a  judicious  ph^ictBD, 
may,  therefore,  be  usefully  apphed." 

IX,  Meteorological   Table.     Extracted  from  the  Register- kt^ 
at  Kiitfauni  Castle,  N.  Britain.     Lat.  56°  23'  30".     Abant 

tke  level  of  the  Sea  lOa  feet.  'i-.. 
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3(1  GO 
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38-71 
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44 -M 
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39-580 
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53-833 
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35-548 

1-75 

i-io 

0-50, 
310 

4-SO 
S-85 

5-i5 

0-S5 
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IS 
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ANNUAL  RESULTS. 


B^iROjHBreK. 
OitervaHoKi. 
Highest,  April  6 
Lpweat,   Dec  IS 


w'iai.  \ 

N  E   ....  30-51  \3uneS&   . 

8  W  ....  «J-*0\l>ec.\4 


ThEHHOHEVEB.    ' 


lilSsJ.i/:^  Scientific  Intelligence.  233 

-r;'7-. :?..:-  r:   -.-,  evening. 

Kgliest,  April   li  •«..  S  £  ....  30*61  I  June25 ^^....69^ 

l^mf#,>Dec.  13  ....  SW  ....  28-40  |  Dec.  22 NW  ....  15* 

Wind.  Tim€9, 

N  aud  NE  25 

E  and  S  E    91 

S  and  S  W    183     . 

W  and  N  W ,....  U5 


Days, 

*  FWrv*-^.. 205 

-^lOf^orSiow 160 

365 


305 


Extreme  Cold  and  Heat,  by  S{x*8  Thermometer, 

Coldest,  December  23,  Wind  N  W 150 

BtitiHU  Jnne24,  Wind  8  E :.  76 

Mmui  temperature  for  1817 46   75* 

Result  of  three  Rain  Gauges,  In,  lOO 

Tp,  1.  Oil  a  conical  detached  bill  above  the  level  of  tbc  tea  600  feet... .  44*40 

i&.  8.1  Centre  of  the  garden,  20  feet 31*01. 

nb.3.  kiafaoos  Castle,  129  feet  2S«58 

Mcnia  of  the  three  gauges SM% 

X.  Instrument  for  distinguishing  the  precious  Stones. 

..Dr.  Brewster  has  lately  constructed  an  instrument  for  distm- 
^oisl^xig  the  precious  stones  from  each  other,  and  from  artificial 
imitations  of  them,  even  when  they  are  set  in  such  a  manner  that 
no  light  can  be  transmitted  through  any  of  their  surfaces.  The 
same  instrument  may  be  employed  to  distinguish  all  minerals  ihht 
ham  a  small  portion  of  their  surface  polished,  either  naturally  <^ 
artificially.  The  appUcation  of  the  instrument  is  so  simple^  that 
«ny  person,  however  ignorant,  is  capable  of  using  it.  We  expect 

r^oon  to  be  able  to  give  an  account  of  it  in  this  journal. 
■  -•-■-—---  # 

XI.  Mr,  Stephenson^ s  Lamps, 

^me  experiments  were  lately  performed  at  the  Royal  Institu- 
fioih  with  Mr.  Stephenson's  lamps,  of  which  we  believe  the  fol- 
lowing to  be  a  correct  outline. 

'^'-  There  were  four  lamps  employed  of  different  forms  ;  those  that 
Jare  designated  in  the  report  of  Mr.  Stephenson's  Committee,  by 
iie  titles  of  first,  second,  and  third,  respectively ;  and  a  fourth, 
which  seems  to  have  been  considered  by  them  as  not  materially 
differing  from  the  third.  The  first,  which  is  styled  the  tube  and 
\alider  lamp,  consists,  essentially,  in  a  tube,  which  rises  up  within 
'i  circular  wick,  to  the  lower  orifice  of  which  is  adapted  a  move- 
able valve,  by  which  the  aperture  can  be  increased  or  diminished 
at  pleasure,  and  the  rate  of  combustion  of  course  proportionably 
reduced.  It  was  found,  in  several  successive  experiments,  thai 
whenever  the  orifice  of  the  tube  was  so  far  closed  as  to  be  barely 
large  enough  to  support  the  flame,  yet  ^*  '"  «dways  produced 
explosion  when  exposed  to  the  mixture  <  >^cai  air,  and 

hydro-<^arbonous  gas.    The  instrument  ^  *^      a  «»§^ 

riments  wns  made  by  Mr.  Hogg,  df  No 
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The  second,  or  "  tube  lamp  "  of  Mr.  Stephenson,  instead  of 
UiQ  valve,  or  slider,  and  the  centra]  nassage  for  the  air,  bu 
three  open  tubes  on  the  outside  of  tne  flame ;  their  l^nsth  is 
stated  to  be  "  3^  inches,  and  their  diameter  between  ^  and  \  of 
an  inch  :  "  as  no  lamp  on  this  constmction  could  be  procnred, 
Mr.  Newman  was  directed  to  make  one  on  the  model  of  that 
deBcribed  by  the  Committee ;  but  as  it  was  concluded  that  the 
three  tubee  would  be  insufHcieut  to  maintain  the  combustion, 
three  addJtienal  ones  were  inserted.  Notwithstanding  which 
it  was  found  that  the  lamp  waa  completely  incapable  of  burning, 
unless  it  had  a  chimney  bo  far  approaching  to  the  cyhndiical 
form,  that  the  air  could  pass  down  it  to  feed  the  flame  ;  a  circum- 
etance  which,  'il  is  obvious,  would  render  it  useless  as  a  safety 
lamp. 

Itie  third  lamp,  instead  of  the  valve,  or  the  tubes,  had  metaflio 
plates,  both  at  its  lower  part,  and  at  the  upper  end  of  tba  diimi 
ney,  in  which  were  apertures  of  about  ^  of  an  inch  in  di^neter. 
The  identical  lamp  upon  which  these  experiments  were  performed, 
was  one  that  had  been  made  under  Mr.  Stephenson's  iaspectioa« 
and  had  been  fiimished  by  him  to  one  of  the  collieries  for  their 
use  ;  in  every  trial  to  which  it  was  subjected  it  was  insufficient  to 
prevent  explosion. 

The  fourth  lamp  seems  to  have  been  regarded  by  the  Com- 
mittee as  not  essentially  differing  from  the  third ;  and  it  so  far 
re^mbled  it,  that  it  consists  of  a  system  of  perforated  luetaUit; 
plates.  In  this,  however,  the  apertures  are  reduced  in  size  ^ 
from  iV  t*3  Vt  *^^  ^^  uxvh  in  diameter ;  and,  by  this  change,  itif 
rendered  incapable  of  communicating  explosion ;  so  tba*  it  HHjr 
beentitled  to  the  appeUaition  of  a  safety  lamp,  so  far  as  tltispfirt 
of  its  coustruclicn  is  concerned.  It  has,  however,  one  veiy 
serious  defect,  which  munt,  we  conceive,  in  a  great  measure, 
render  it  inapplicable  to  the  purposes  of  the  miner.  It  has  a 
cylindrical  chimney  of  thick  glass,  which  is  nearly  in  contact,  at 
its  lower  part,  with  the  smaU  apertures  that  surround  the  iwk. 
When  the  lamp  is  exposed  to  an  explosive  compound,  the  small 
jets  of  flame  that  nse  up  through  these  apertures  produce  a 
degree  of  heat  which  must  almost  unavoidably  break  the  glass ; . 
and  this  accordingly  occurred  with  the  lamp  in  question.  Mr. 
Stephenson's  friends  seem  to  admit  that  this  fourth  lamp  was  not 
constructed  until  after  Sir  H.  Davy's  most  important  experiments 
were  made  pubhc,  and  known  at  Newcastle. 

The  results  <^  these  experiments  must  be  considered  as  Jpecu- 
Jiarly  important,  because  they  would  appear  to  be  very  difieient 
from  those  that  were  obtained  by  Mr.  Stephenson's  committee, 
of  wliich  an  account  is  given  in  their  report. 
XII.  Prizes  proposed  hi/  the  Roual  Academu  of  Sciences  for  the 
Yearn  1818'a«d  1819. 

The  Acofiemy  published  in  1815,  on  the  subject  of  a  prize  in 
nataral  philosophj,  the  following  ipiea.aii\e -. 
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FVnits  acquire  new  properties  as  they  advance  to  maturity,  even 
livitere  they  are  removed  from  the  influence  of  vegetation ;  they 
afterwards  pass  readily  to  another  state,  and  we  do  not  yet  know 
Hife  clMnges  which  take  place  in  their  composition,  and  the  causes 
which  prodiice  them. 

The  subject  of  the  prize  was,  therefore. 

To  determine  the  cnemical  changes  which  take  place  in  fruits 
during  their  matura^n,  and  beyond  this  term. 

In  order  to  determine  this  question,  it  will  be  necessary  to 
examine,  with  care,  the  influence  of  the  atmosphere  which  sur- 
rounds the  fruit,  and  the  alterations  which  the  air  experiences. 
The  observations  may  be  Umited  to  any  kinds  of  fruit,  provided 
ihey  enable  us  to  draw  sufficiently  general  conclusions  from 
them. 

'  The  memoirs  which  were  sent  not  having  fulfilled  the  condi- 
tions of  the  preamble,  the  Academy  again  proposes  the  same 
fiubject.for  the  year  1819. 

The  J)rize  vrill  be  a  medal  of  gold,  of  the  value  of  3000  fr. 

The  period  for  the  reception  of  memoirs  is  limited  to  Jan.  1, 
1819. 

The  Royal  Academy  of  Sciences  proposes,  as  the  subject  of 
another  prize  in  natural  philosophy,  the  following  preamble : 

1 .  To  determine,  by  accurate  experiments,  «ul  the  effects  of 
the  diffiaction  of  the  rays  of  light,  airect  or  reflected,  when  they 
pass  separately,  or  simultaneously,  near  the  extremities  of  one  or 
more  lK)dies,  of  an  extent  either  limited  or  indefinite,  taking 
account  of  the  intervals  between  these  bodies,  as  well  as  the 
distance  of  the  luminous  focus  whence  the  rays  proceed. 

2.  To  conclude  fix)m  these  experiments,  by  mathematical 
inductions,  the  motion  of  the  rays  in  their  passage  near  the 
bodies,. 

The  prize  will  be  determined  in  the  pubUc  sitting  of  1819 ;  but 
the  memoirs  will  not  be  received  after  Aug.  1,  1818,  in  order 
that  sufficient  time  may  be  allowed  for  verifying  the  experiments 
which  they  contain. 

The  prize  will  be  a  gold  medal  of  the  value  of  3000  fr. 

Errata  in  the  Account  of  Alex.  Scott. 

Our  correspondent,  who  favoured  us  with  this  communication, 
has  pointed  out  the  two  ifollowing  errors.  The  Captain's  name, 
with  whom  Scott  sailed  from  Liverpool,  is  Knuhlevy  not  Kimbley; 
and  the  tribe  of  Arabs,  mentioned  in  p.  123/line  13|  is  Orgajtbet\ 
not  Orgaeleet. 


■J 
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Article  XIIL 

Magnetical  and  Meteorological  Observations, 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore, 

Latitude  5lo  S7'  42''  North.    Longitude  west  in  time  1'  20*7". 


^Magnetical  Observations,  1818.  —  Variation 

West. 

• 

Morning  Observ. 

Noon  Obsenr. 

Evening  Obierr. 

Month. 

Hour. 

Variation. 

Hour. 

Variation. 

Hour. 

Variation. 

'    Jap.  1 

8h  40^ 

240  40/   OO'' 

Ih  30' 

240  39'   63" 

2 

8    40 

24    38    01 

1    25 

24    40    15 

3 

4 

1    25 
1    25 

24    37    50 
24    4Q    20 

1 

5 
6 

8    45 

24    33     13 

1    30 

24    40    13 

T 

8    50 

24    36    60 

1    3d 

24    43    07 

3 

8|     8    45 

24    .98    22 

1    30 

24    36    86 

•  "O 

g 

8    45 

24    35    35 

a 

10 

m0^       %f%M       %M*f 

1    25 
1    30 

24    39    48 
24    40    23 

^ 

11 

8    45 

24    37    38 

1 

12 

8    40 

24    35    53 

1    25 

24    39    25 

13 

8    50 

24    35    24 

i    10 

24    40    06 

.a 
e 

14 

-_    -» 

-~.    _    -^ 

1    35 

24    36    17 

ff 

15 

8    35 
8    45 

24    32     10 
24    33    47 

•mm 

16 

1     15 

24    39    42 

3 

> 

17 

8    45 

24    35    00 

1    20 

24    39    54 

Z 

18 

8    45 

24    33    56 

1    45 

24    38    42 

19 

8    40 

24    34    51 

1     20 

24    40    56 

^ 

90 

8    45 

24    34    21 

1    20 

24    39    56 

» 

0 

'81 
22 
23 

1     20 

24    40    27 

•s, 

8     20 

24     94     04 

(M 

8    40 

Arc        w'A        */•* 

24    33    38 

1    45 

24    41     07 

0 

2  - 

64 

1     15 
1    20 

24    38    35 
24    40    53 

26 

8    40 

24    34    16 

•S 

26 

8    45 

24    33    35 

1    20 

24    41     13 

0 

27 

8    40 

24    35    00 

1     15 

24    41     13 

0k 

28 

8    40 

24    34    23 

1     30 

24    40    52 

S9 

'  8     10 

24     84     S5 

4^ 

30 

8    40 

24    34    37 

1     40 

24    41     02 

0 

hm 

31 

8    25 

24    33     10 

—    — 

—    —    — 

a 

Mean  for 
.  Month. 

1  8    40 

24    34    01 

1     26 

24    39    57 

0 

•The  violence  of  the  wind  and  rain  prevented  any  observation 
being  made  on  the  5th. 

At  noon  on  the  18th  the  weather  was  fine,  and  the  wind  blew 

very  fresh  from  the  west  by  t^\i  north ;  and  on  the  rising  of 

some  clouds  in  the  north  west,  th6  needle  became  unsteady,  and 

vibrated  at  intervals  36^ ;  in  the  course  of  half  an  hour  a  violent 

storm  pfbail  and  snow  came  from  tk^l  c^vvaxt^t. 
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Meteorological  Obiervaiions. 
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REMARKS. 


Ftnt  Munlh. — I.  FJDf,  'i.  Mach  nind  in  Ibe  Diglil:  mow  by  imTTiiiit;-  3. 
After  snme  mow,  a  t1iaw,  p.  m.  4.  Small  rain,  a.  id.:  fair,  p.  m. :  itndighl. 
B.  Wei  slormy  daj  :  clear  nighl.  6.  Hoar  frost :  fair,  7.  Fair,  a.  m. :  cliindj, 
p.  m. :  n  galr,  with  rain,  during  the  night.  9.  Vtrt  raid  Jay  ;  the  Cirraauatlat 
has  appeared  Iwo  or  three  tiincs  wilhia  a  week.  past.  1(1.  Cfrrui  and  Cirraslrstat 
at  sun-sel,  roscrolonred,  fnllowed  bj  a  gale  nilh  rain.  11,  Gloumy,  a.  in.  niA 
hiibII  rain,  p.  m,  and  night  as  yesterday.  13.  Fine  day :  a  gale  again  in  the  nlgkl. 
13.  The  gale  canlinued,  tcith  tloudy  westlier:  (he  nigh r,  nflrr  a  calm  evenin;, 
BOS  slornij.  14.  Wcl  stormy  day:  in  (he  evening.  Cumulus,  with  CirrettnHtt 
and  Orrui :  (he  air  clearing  :  much  nind  In  the  nigh(.  la.  Mnch  cinud  and  wind, 
H.  m.:  small  rain,  p.  m. :  nighl  slormy.  16.  Fair,  with  a  gloomy  sky,  a.  m,! 
tutne  rain,  p.  m. :  a  heavy  gale  in  the  night.  17.  The  wind  is  now  more  Diodetate, 
wild  a  tendency  loM.W:  aiery  Gne  dityand  night.  IS.  Fair,  with  a  brecK:  a 
■quail. wilhalilllerain, p,  m.:  brighlmoonlighl.  19,  Fine.  SO.  Red  drrMfnU 
al  aun-rise,  with  hoar  frost :  fiae  day,  with  Cirroilralus  in  Rncks ;  dmaimi^ 
nnd  CirriM,  with  a  rainy  aapect.  21.  Gloomy  overcBBl  morning  :  same  wind  ul 
rain  by  sine:  afterwards  fine  with  Cumvlui,  and  a  breeze  front  tiW  -.  Innar  talv- 
SS-  Fine :  windy,  p.  m, :  in  the  fore  part  uf  the  night,  a  heavy  soulberly  gale,  wilt 
■bowers.  S3.  Fine,  windy:  the  barometer  Sucluating:  lunar  corona  at  olglitl 
the  wind  NW.  81.  Rain  very  early  :  wel  forenoon,  p.  m.  and  night  fair  :  wiod]^ 
25.  Fine,  a.  m.  wllh  Qmu  and  CirroslratHi :  windy  oiphl.  97.  Mnch  wind  hUfr 
nigh  I,  fallowed  by  rain.  !S.  Larpr  Cum  H/t,  with  Cirri  above;  and  the  rapid  Mc* 
lopment  of  CittnulBtlrali  presented  this  aftcrnaon  a  tpiing-lilie  -iky.  S9.  BM^ 
froit:  fair  day :  a  thickness  to  the  S.  and  W.  p.  m.  was  followed  by  a  DOctafiA 
eale,  with  rain,  8B  utual  of  late. 

RESULTS.  3 

Triad)  Westerly,  iatrodoced  by  the  South  East.  ' 

Barometer:  Greatest  height ..,,. 30'43inch«t    -      ' 

Least ^8-9!iinch(3{ 

Mean  of  the  period    S9'T8    inchea. 

TheriDDinelcr :  Greatest  height 53° 

Least  81° 

Mean  of  the  period   38-46* 

Mean  of  the  hygrometer 78-5° 

Rain  ! -38  inches. 

Character  of  the  period,  stormy  and  changeable  :  amidst  a  aucceision  alptia 
of  wind,  (here  were  many  intervals  of  fine  weather  by  day  ;  and,  as  the  Ihetoio- 
metershawi,  of  frai(  by  night. 

ToTTaNuiC,  SKond  Mmth,  90,  1616.  L.  HOWARD- 
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Article  L 


Biographical  Accourd  of  M,  Le  Sage. 

Il  OTHING  can  exhibit  a  more  remarkable  example  of  the 
ieflect  of  certain  forms  of  government,  mod^s  of  education,  and 
fltafces  of  society,  than  the  condition  in  which  the  little  Republic 
of  GfBneva  has  been  maintained  for  the  last  three  centuries.  A 
tmitQry  smaller  than  the  smallest  county  of  England,  and  a 
jjopabtioii  less  than  ^  of  the  inhabitants  of  our  metropolis,  has 
poioced  a  succession  of  men  of  learning  and  science,  which  has 
neatly  exceeded  that  of  some  of  the  most  extensive  and  power- 
m  kingdoms  of  Europe.  In  the  present  number  of  the  Annals 
we  propose  to  give  a  orief  account  of  one  of  the  natives  of  that 
taij,  who,  although  less  known  abroad  than  many  of  his  country- 
mBKk,  has  considerable  claims  upon  our  attehfiori,  as  well  from 
&e  extent  of  his  abihties,  as  from  some  remarkable  pecuUarities 
in  his  character  and  turn  of  mind. 

, George  Louis  Le  Sage*  was  bom  at  Geneva^  Jime  13,  1724. 
EBb  father  was  a  native  of  Burgundy,  but  had  for  some  years 
before  retired  to  Switzerland,  vmere  he  supported  himself  by 
teaching  mathematics  and  natural  philosophy.  The  elder  Le 
Sage  appears  to  have  been  a  man  of  talents,  although  not  of  the 

*■  Id  the  biographical  sketch  of  Lord  Stanhope,  which  was  inserted  in  our  num- 
Wr  for  Febrilary,  we  InadverteDtly  fell  into  an  error,  in  confoanding  the  works  of 
|f  •  Le  Snge,'  bisLordship'^  tutor,  the  subject  of  our  present  memoir,  with  M.  B.  G. 
PMB^i  -of  Paris,  Professor  of  Chemistry  and  Mineralogy  in  *^  TEcole  des  Mines  de 
Ik' Hoitobr^.'*  The  error  was  pointed  out  to  us  by  ti  friend,  and  we  were  induced^ 
ArtNirifiis  circnmstance,  to  examine  the  interesting  account  of  the  life  of  Le  Sage; 
of  GeneTa,  drawn  up  by  Prof.  Prevost,  from  which  we  have  principally  eztracttdr 
tbc  matierlals  of  the  present  memoir. 

ToL.  Xt.  If'  IV.  Q 


342  Biographical  Account  of  [Apeii., 

first  order,  and  at  the  same  time  to  have  possessed  a  singular  dispq? 
sition  and  train  of  sentiments,  which  had  a  very  niark«l  infinence 
npon  the  character  and  pursuits  of  his  son.  He  was  theaatlNi' 
of  a  considerable  number  of  treatjee«,  wpon  a  great  diversity.jif 
topics,  metaphysics,  belles  lettres,  natural  philosophy,  and  aoj- 
nomics ;  but  we  believe  that  their  reputation  has  not  extended 
into  this  countiy.  The  Bubject  of  our  memoir  acquired  the  fert 
rudiments  of  his  education  entirely  from  his  father,  who  appears 
to  have  been  very  anxious  to  procure  for  bis  sou  every  advantage 
of  which  his  confined  resources  admitted,  and  to  haye  spared  nfl 
pains,  or  labour,  in  giving  his  young  mind  what  he  conceived  tv 
be  the  right  direction  in  the  pursuit  of  knowledge.  It,  howevo^ 
unfortunately  happened,  that  no  two  individuals,  perhaps,  em 
possessed  a  more  decided  opposition  in  their  natural  tastes  aai 
intellectual  faculties,  than  tlie  elder  and  youuger  Le  Sage.  Itf 
father's  sole  object  was  to  acquire  the  knowledge  of  tnsuIatQil' 
facts,  and  to  store  up  individual  pieces  of  information,  at  dM 
same  time  that  He  discarded  all  system,  or  attempts  at  generll» 
ization.  The  son,  on  the  other  hand,  seems  to  have  been  dw 
in  obtaining  knowledge,  and  still  more  in  retaining  what  he 
learned,  in  consequence  of  a  singularly  defective  memory,  whil^i 
from  tLvery  earl^  period  ofhis  lil'e,  he  was  fond  of  aiTanging  facia 
aud  connecting  tnem  into  a  systematic  form.  Tliis  diBftoaitioit 
of  the  son  was  checked  by  tlie  father  with  constant  and  evw 
harsh  perseverance  ;  which,  while  it  had  no  efi'ect  in  olteriu 
the  natural  bent  of  the  young  man's  mind,  repressed  the  -wanBA 
snd  impetuosity  ofhis  feelings,  and  tended  most  material^>  lit 
increase  and  confirm  a  tendency  to  shyness  and  reserve,,  windk 
he  very  early  manifested.  This  w^s  still  further  increased rl^ 
the  beiiaviour  of  his  mother,  and  by  the  general  habits  of  w 
family,  in  which  parental  authority  and  filial  obedieiuie  -seem 
each  of  them  to  have  been  carried  to  an  extraordinary  extent. 
In  a  less  tender  and  complying  mind  than  tbat  of  Le  Sa^  ibit 
undue  restraint  might  have  been  productive  of  the  most  U^ 
vourable  consequences,  both  to  the  intellect  and  the  nKA^  df 
the  individual  subjected  to  it.  But  although  he  felt  it,  and  erdl 
did  not  scruple  to  call  it  a  system  of  tyranny,  his  gentle  dispoA 
tion  never  led  him  to  think  of  rebelung;  but  induced  hiat'tt 
spend  his  leisiu'e  hours  in  silent  meditation,  deprived,  «R(  M 
would  seem,  of  most  of  the  gratifications  and  amusements  of 
childhood,  but  without  degenerating  into  spleen  or  misanthron. 
One  point,  which  was  a  regular  part  of  the  discipline  Of  W 
father's  house,  was  the  keeping  silence,  and  never  asking  vkfi 
his  parents  were  pleased  to  consid'-'-  as  idle  questions ;  tuid  m 
Pytriagorean  system  was  adopted  with  so  much  strictnee^  that 
through  life  he  never  acquired  a  facihty  of  expressing  hinoad^ 
although  he  afleiwaids  made  many  useless  efforts  to  cOuntetttot 
tbis  defect  of  his  education. 
This  cruel  resTraint  had,  however,  its  advanti^s,  althou^ 
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they-  were  of  an  indirect  nature,  and  very  different  from  what 
was  intended  or  expected  by  his  parents.     As  he  had  no  one  to 
whom  he  could  open  his  heart  or  unbosom  his  ideas  and  emo- 
tionH,  his  mind  recoiled  upon  itself;  and  being  of  a  nature  not 
to  be  repressed,  its  energies  displayed  themselves  in  a  different 
^breotioD.    He  spent  his  sohtary  and  silent  hours  in  musing  on 
thfe  causes  of  what  he  saw  around  him ;  his  rc^asoning  powers 
became  strengthened  by  this  intellectual  exercise  ;  and  as  he 
was  debarred  from  applying  to  his  parents  for  the  information 
which  he  was  anxious  to  obtain  on  various  topics,  lie  very  early 
began  to  question  nature  herself.     Some  of  his  puerile  experi- 
D^ttiits,  which  are  recorded,  are  strong  indications  of  his  powerful 
ftdnd ;  and  there  is  one,  made  when  he  was  only  about  10  years 
^age,  which  is  so  characteristic  that  it  deserves  to  be  selected* 
Tl^e  religious  system  of  his  parents  enjoined  a  considerable  degree 
rf  strictness  in  the  observance  of  Sunday,  especially  in  abstain- 
ine  from  all  kinds  of  occupation ;  and  in  order  to  discover 
imether  the  Deity  on  that  day  ceased  from  his  labours,  in  the 
same  way  that  the  human  race  were  commanded  to  do,  he  care- 
fijly  ascertained  the  daily  rate  of  the  growth  of  some  plants,  and 
exanuned  whether  there  was  any  diffigrence  between  the  growth 
of  Sunday  and  of  the  other  days  of  the  week.    The  chief  work 
on  natural  philosophy,  to  which  Le  Sage  had  access  during  this 
part  of  his  education,  was  that  of  Bernard  Palissy,  a  work,  in 
aome  degree,  adapted  to  inspire  him  with  a  turn  for  inquirj', 
ahhoogh  not  well  fitted  to  give  him  very  accurate  ideas :   he 
Eke^me  profited  by  the  lectures  that  were  given  in  the  college  of 
Ctaneva,  and  studied  under  Calandrini  and  Cramer;   the  one 
Ihrofessor  of  Natural  Philosophy,  the  other  of  Mathematics. 
But  although  these  circumstances,  in  some  measure  turned  his 
attention  to  experimental  science,  yet  he  remained  most  attached 
to  abstruse  and  abstract  reasoning ;  and  it  is  remarkable  how 
the  natural,  or,  at  least,  the  early  acquired  bent  of  his  mind 
operated  upon  every  thing  connected  with  liis  education,  so  as 
to  deduce  from  it  a  contrary  effect  to  that  which  was  designed. 
A  remarkable  case  of  this  kind  occurred  when  he  was  about  13 
vears  of  age :  some  one  having  lent  his  father  the  work  of  Mont- 
nu^on,  entitled  "  L'Antiquite  Expliqu6e,"  he  gave  it  to  his  sen, 
hoping  to  excite  in  his  mind  a  turn  for  objects  of  that  descrip- 
tion.    The  young  man  studied  the  work  with  attention ;  but 
instead  of  the  effect  expected  by  his  father,   Lc   Sage    was 
entirely  occupied  with  detectinc^  llie  fallacy  of  the  autlior's  reason- 
ing respecting  the  use  of  certain  ancient  insti  uments  that  are 
described ;  and  the  ideas  which  he  then  acquired,  after  being 
matured  by  some  years'  reflection,  gave  rise  to  his  ingenious 
Xtmarks  on  final  causes,  entitled,  "  Teleologie  de  la  Nature  et 
del'Art.^' 

It  would  appear  tliat  at  a  very  early  period  r  3  our  phi- 

losopher began  to  meditate  upon  that  subject  jftet\\"d.^d^ 

Q  2 
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engaged  so  large  a  portion  of  histhoaghts,  the  cause  of  giwi^, 
or  physical  attraction.  Several  circumstances  of  a  minute,  and 
apparently' trifling  nature,  led  him  to  this  topic;  but  it  seetnslo 
have  been  the  peiu'^aJ  of  Lucretius's  poem  which  produced  the 
first  distinct  conception  of  his  future  hypothesis  ;  and  from  this 
time  he  carefully  abstracted  and  treasured  up  every  idea  wlu'ch 
had  any  bearing  upon  it,  or  connexion  with  it.  An  instance  of 
this  is  on  record,  which  deserves  to  be  related,  as  a  remarkable 
example  of  the  principle  which  forms  so  distinguishing  a  feature 
in  his  character,  as  well  as  of  his  youthful  sagacity.  He  com- 
menced about  this  period  the  study  of  geometry,  and  he  informs 
us  that  it  enabled  nim  to  demonstrate  the  fallacy  of  a  method, 
which  had  been  proposed  by  M.  Combes,  for  the  quadrature  of 
tlie  circle,  and  that  the  reasoning  which  he  employed  on  this 
occasion  formed  the  basis  of  the  first  solutions  that  he  disco- 
vered of  a  specious  objection  which  had  been  opposed  against 
every  explanation  of  gravity  by  mechanical  impulse.  We  learn 
from  this  circmnstance  that  he  had  advanced  so  far  in  his  hypo- 
thesis, while  still  employed  in  the  eleiuentair  part  of  his  studies, 
as  to  have  formed  a  distinct  notion  of  the  effect  of  impiihe. 
Deluc,  who  was  a  coiitempoi-ary  of  Le  Sage,  relates  a  cohrec- 
vation  which  took  place  between  them  on  the  yame  aubjfeiit, 
in  which  the  latter  attempted  to  prove  to  his  youthful  compaoliim 
that  the  horse  does  not  draw  a  carriage,  but  pushes  it  forw^i^ 
with  hiM  chest.  The  mathematical  studies  in  which  he  wis.'iiOw 
chiefly  occupied  appear  to  have  been  congenial  to  bis  tasf^'lfii<I 
feelings  ;  that  devoted  attachment  to  ordei'  and  method,  ''xi^p' 
he  so  early  manifested,  he  had  an  oppoitunity  of  indulging:'  am 
he  found  that  he  was  better  able  to  render  himself  respectably  ift 
the  eyes  of  his  schoolfellows,  than  «'hen  he  was  engaged  in  thofti 
pursuits  which  more  immediately  depended  upon  the  exertiflV 
of  his  memory,  which,  as  we  nave  already  observed,  w^  SO 
pecuhaily  defective.  Of  this  deficiency  he  was  himselfpetfecfly 
aware  ;  and,  indeed,  one  of  the  great  objects  of  his  subsequent' 
exertions  was  to  supply  this  defect  by  artificial  niethods,  aoSl^ 
the  most  scrupulous  attention  to  accuracy,  iu  anajiging  everf 
fact,  and  every  additional  piece  of  information,  which  lie  Ob- 
tained. He  so  fir  succeeded  as  to  be  able,  on  all  occasioOk,  t6 
recall  at  pleasure  any  ideas  which  had  previously  been  aOMed. 
up ;  but  he  always  fouud  an  insuperable  difficulty  in  the  acqiii^' 
tioa  of  languages,  or  in  those  studies  which  depend  immediiEAd^' 
upon  the  exercise  of  memory.  ' '  '^'  "' 

The  tiine  was  now  arrived  when  it  became  necessary  (br  tte 
young  Le  Sage  to  make  choice  of  a  profession,  a  determinatioi(;^ 
which  was' rendered  extremely  difficult  and  painful,  both  iuCOOi; 
sequence  bf  the  natural  indecision  and  timidity  of  his  disposhitiirj 
and  because  on  this,  a.s  on  so  many  former  occasions,  hisVl^es 
■  jnd  those  of  bis  parents  were  directly  in  opposition  to  dach 
tUiei:     fie  had  already  act^uired  so  strong  a  passion  for  philo-^ 
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^wlg^l.tiat  it  appeared  to  him  the  only  object  wortliy  of  his 
fkf^^^C^ ;  and  being  totally  devoid  of  the  ambition  of  acquiring 
weaQ^Vjt^e  was  anxious  to  devote  his  whole  life  to  study.    But 
liis  i^fheFy  who  felt  the  disadvantages  of  his  own  confined  circum- 
^tancjes^  insisted  upon  the  young  man  entering  on  some  vocation 
which,  might  afford  a  more  certain  and  ample  means  of  subsist- 
(Bnce,  ^d  these  prudential  views  finally  prevailed  over  the  ardent, 
y0t  timid  spirit  of  the  son.    Afler  wavering  for  some  time  be- 
tween theology  and  medicine^  he  finally  decided  in  favour  of  the 
letter ;  and  for  this  piu^ose  lefl  his  mther's  roof^  and  went  to 
jMirsue  his  studies  at  the  University  of  Basle. 
■    Although^  by  hirf  removal  from  Geneva,  he  was  freed  from 
^e  iamiediate  tyranny  of  his  parents,  it  does  not  appear  that  his 
comfort  was  much  increased  by  the  change .    His  manner  and 
disposition  were  totally  adverse  to  his  entrance  into  the  world. 
Mis  shyness  and  awkwardness  were  become  more  conspicuous, 
aad  ius  hmited  finances  did  not  enable  him  to  profit  by  the 
advantages  of  his  situation,  although  he  eked  out  his  scanty 
iacotae  by  teaching  mathematics.     Yet,  notwithstanding  these 
ol^staQles,  he  enjoyed  at  Basle  a  comparatively  tranqufl  exist- 
ence ;  apd  he  looked  back  upon  this  period  of  his  life  with  a 
degree  of  regret,  which  woula  lead  us  to  fear  that  happiness  was, 
at  aD  times,  dealt  out  to  him  with  a  very  sparing  hand.     In  this 
^tuatioh  he  remained  little  more  than  a  year,  and  then  went  to 
(jpiituxue  his  medical  studies  at  Paris.     Here  he  had  to  contend 
v^  the  same  difficulties  as  at  Basle,  his  want  of  personal  address, 
t<i^  yarrow  state  of  his  finances,  and  the  confirmed  dislike  which 
Ke/felt  for  the  studies  pecuhar  to  the  profession  which  he  had 
qoosen.    He  appears,  mdeed,  to  have  been  sensibly  alive  to  the 
many  unpleasant  circumstances  which  attended  his  progress 
tb^ugh  Jife  and  clouded  his  future  prospects.    In  some  of  his 
letters,  which  are  still  extant,  he  describes  with  much  force  and 
]|f|ivei6  the  mortifications  and  privations  to  which  he  was  daily 
aVLt>jected;yet  he  submitted  with  his  usual  resignation  andmeek- 
nOBs  to  what  he  regarded  as  his  unalterable  fat^,  and  never 
vejitured  to  contradict,  or  even  to  expostidate  with  his  father 
ob  any  of  the  points  on  which  they  had  formed  such  opposite 
opimons.   His  residence  at  Paris  was,  howev^,  in  some  respects 
the.  most  important  period  of  his  Ufe ;  for  although  his  time  was 
chiefly  devoted  to  pursuits  that  were  altogether  iminteresting,  or 
eveu  .irksome  to  him,  yet  his  unremitting  diligence  enabled  him 
tq'reap  some  advantage  from  the  situation  in  which  we  was  now 
p]^ea,  at  the  fountain-head  of  learning  and  science.  His  genius 
s^ajed.  every  opportunity  which  offered  of  expanding  itself,  and 
he  made  a  certain,  altnough  not  very  considerable  progress  in 
the  path  to  which  his  early  taste  had  so  decidedly  directed  him. ' 
Tb^.smallness  of  his  income  induced  him  at  Paris  to  devote  part  oi 
his  time  to  instruction,  as  he  had  before  done  at^u,%\^,^xA\ifc'^ 
engaged  as  a  tutor  in  a  private  famUy  for  the  ^^^c^  o^  ^^«to 
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but  it  does  not  appear  that  he  was  veiy  well  adrtpt«d  for  Utc 
office,  and  he  quitted  the  employment,  without  either  giviug  pr 
receiving  much  satisfaction. 

Wlien  he  had  spent  about  two  years  in  Paris,  although  he  hai 
not  nearlv  completed  his  luedical  education,  hit^  father  ioaiated 
upon  his  leaving  the  university  and  commeacine;  his  profesetoii^ 
career.  With  his  uaual  pertinacity  and  wrong-Tieadedueas,  aM 
totally  disregarding  the  feelings  of  hiti  son,  he  announced  las 
arrival  in  Geneva  by  a  public  advertisement  in  the  papers  ;  tlii« 
routed  the  animosity,  or  excited  the  jealousy  of  the  elder  pn& 
titioners,  identiiying,  probably,  the  characters  of  the  father  and 
the.  son,  and  caused  them  to  enforce  a  dormant  regidatioD^  t^ 
which  persouB  who  were  not  freemen  of  the  city  were  not  pi»> 
mitted  to  practise  medicine  within  its  walls.  This  interdictiqi^ 
which  was  absolute  and  without  appeal,  blasted  all  the  hi^i^ 
and  projects  of  the  father,  and  reduced  him  to  a  state  of  apirtl^ 
and  mdifference,  which  caused  him  at  once  to  resign  all  auths- 
rity  over  hia  son,  and  even,  apparently,  to  lose  all  iutereftt  abifflt 
tim^  He  never  more  interfered  with  his  plans,  but  left  hijn  tfi 
extricate  himself,  as  well  as  he  coidd,  out  of  the  difhci4tieA  in 
which  he  had  involved  him,  r 

The  health  and  spirits  of  the  younger  Le  Sage  were  Qtoefi 
affected  by  the  uncertainty  and  embarrassment  into  whic]it'l)s 
was  thus  tlirowQ  :  he  formed  many  projects,  which  wer«  :0^s$.- 
^ned  almost  as  quickly  as  they  were  formed;  but  at  lengUihe 
detemnned  to  ren^aio  at  Geneva,  and  embraced  the  occupatiw 
of  his  father.  It  is  a  little  remarkable,  that  although  He,i)|A 
Qriginally.  entered  upon  the  study  of  medicine  socontraiy  .b^^ 
indonation,  and  had  even  pursued  it,  apparently,  with.si^tiMe 
relish ;  yet  now  that  an  opportunity  oflered  in  which  he/:^^^ 
liave  indulged  the  natural  bent  of  his  inclination,  he  inad^.jltWl' 
derabie  exertions  to  accomphsh  the  object.  These,  bonEMTBr, 
failed ;  and  when  no  other  means  offered  by  which  he  c<Htlo,^ 
enabled  to  pursue  the  profession  for  which  1^  had  been  destiqiR^' 
ia  the  2t)th  year  of  his  age  he  entered  with  his  accustoiOQi 
ardour  and  assiduity  upon  his  new  employment,  and  reioau^ 
devoted  to  it  for  the  remainder  of  hishfe.  .,  i 

The  narrative  part  of  this  article  may  be  considered  as  t^i^ 
Hating  with  the  estabhshment  of  Le  SSage  at  Geneva  as.  ai  n^- 
ceptoi  j  for  the  remaining  events  which  befel  him  were  ewbg^ 
of  a  hterary  nature,  consiatuig  of  tlie  intercoiu^e,  or  aaime^fiaii, 
which  he  had  with  men  of  science,  and  the  various  phllosppl^^ 
topics  to  uhich  he,  from  ttm£  to  time,  directed  liia  attentiw< 
His  constitution  was  natm'ally  not  vigorous;  and  his.ijlBiav 
habits,  especially  the  custom  in  which  he  indulged,  &OB^,HP 
early  period,  of  meditating  during  the  hours  of  sleep,  reode^d 
him  liable  to  many  serious  infirmities.  His  temperance  and 
x^ularity  tended,  however,  to  countevact  these  unfavourable 
icea,  so  that  his  iife  "waa  yTtAwjcXai  MsSi  \i&  %^ 
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year.  During  a  long  period  he  was  afflicted,  to  a  very  great 
degree,  with  sleeplessness,  from  which  he  not  only  experienced 
the  ordinary^unpleasant  consequences,  but  his  intellectual  facu)* 
ties  were  seriously  afiected,  and  reduced  at  times  to  a  state  of 
cnrtretne  incapacity.  But  this  unhappy  malady  was  only  of  tem- 
porary duration ;  and  whenever  he  was  freed  from  it,  his  mind 
t«tained  all  its  vigour,  and  enabled  him  to  resume  his  studies 
with  ftdl  effect.  His  exemplary  diligence,  and  his  habits  of  order 
Imd  regularity,  which  were  extended  to  all  subjects  in  any  way 
connected  with  his  literary  pursuits,  enabled  him  to  make  a 
greater  degree  of  proficiency  in  many  abstruse  departments  of 
teience  than  even  most  individuals  who  had  not  such  obstacles 
%o  oppose  their  progress.  We  have  already  alluded,  on  more 
than  one  occasion,  to  the  remarkable  deficiency  of  his  memory; 
•idm  defect  remained  with  him  through  Ufe ;  for  although  by 
extraordinary  method  in  arranging  his  ideas  smd  his  knowledge^ 
-he  was  able  to  recal  and  make  use  of  them  at  pleasure,  it  all 
depended  upon  the  employment  of  a  technical  system,  which, 
while  it  served  as  a  suostitute  for  memory,  would  tend  by  its 
operation  to  prevent  the  improvement  of  the  faculty  itself. 

But  although  Le  Sage  was  a  man  of  so  much  dihgence  and  so 
•tnucli  method,  yet  he  accomplished  less,  perhaps,  than  niight 
have  been  expected  from  this  combination  of  qualities.    l%is 
'depended  upon  two  circumstances  :  the  originality  and  profim- 
•ditrt^  of  his  views,  which  prevented  him  from  proceeding  rapidly 
in  m»  course;  and  the  fear  which  he  felt  of  committing  his  works 
•%6fore  the  pubUc  tribunal  in  an  imperfect  form.    Wnat  he  pub- 
'^^liBhed  were  short  treatises,  comparatively  of  little  importance, 
^ctfken  written  on  particular  occasions,  as  pnze  essays,  or  insulated 
flMnoirs,  inserted  in  the  Transactions  of  various  learned  societies. 
Of  diese  detached  productions,  perhaps,  the  most  important  are, 
**  Bssai  sur  TOrigine  des  Forces  Mortes,"  which  was  presented 
to  the  French  Academy  of  Sciences,   but  not  published  by 
ittiem ;  and  '^  Essai  de  Chimie  M6chanique,''  in  which  he  endea- 
voured to  explain  all  the  phenomena  of  chemical  affinity  by  the 
•operation  of  an  impulsive  fluid,  which  obtained  half  tlie  prize 
tnat  was  proposed  by  the  Academy  of  Rouen.    Besides  these, 
and  some  smaller  tracts,  which  were  published  during  his  life, 
1m  maintained  a  very  extensive  correspondence  with  many  of 
*ihe  most  learned  men  of  the  age,  who  appreciated  his  merit  and 
Takied  his  friendship ;  and  he  left  behind  him  a  number  of  works, 
in  r  more  or  less  perfect  state,  which  were  the  imfinislied  results 
of  his  studies  and  meditations,  and  which  he  appears  to  hare 
lyegarded  as  the  basis  of  his  future  fiame,  although,  by  a  strange 
fticonsistency,  he  omitted  tlie  essential  means  of  deriving  the 
desired  object  from  them.    His  most  considerable  unpublished 
•i#ork,  that  which  contains  his  matured  opinions  on  his  favg 
to^lc,  icr  his  **  Trait6  des  Corpusculea   l3\lT«caau.iLivDA?' 
4>bjeet  ofdu$  elaborate  performance  ifi  to  ttcicmxdi.  tot  ^«^i 
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meaa  of  gravitatioa  by  the.  mechanical  principle  of-tnapulse,  a 
proUem  which  very  early  in  life  occupied  his  attOTitian,  tmfl 
which  it  was  the  great  aim  of  all  his  exertions,  and  the  height  irf 
his  ambition  to  resolve. 

Little  need  be  added  with  respect  either  to  the-iatEJleotual 
or  moral  character  of  Le  Sage,  as  they  may  both  be  easily  a,ppi«> 
ciated  from  the  above  sketch  of  his  life.  He  possessed  Bome 
requisites  for  a  genius  of  the  highest  order ;  he  had  originidity 
of  mvenlioQ,  an  uniii^unl  power  of  abstraction,  and  a  atmciest 
command  over  his  mental  faculties,  when  they  were  ina  perfect^ 
vigorous  state  :  but  he  seems  to  have  wanted  tiiatstreogfiitof 
judgment,  and  that  hrmness  of  decision,  which  might  hftrc 
enabled  him  to  profit  by  his  other  talents.  Nothing  can  offeri 
more  remarkable  example  of  this  state  of  character  than  the 
circumstance  of  his  passing  a  long  life,  continually  meditating 
upon  his  theory,  attaching  the  utmost  importance  to  it,  and 
most  firmly  convinced  of  its  truth,  yet  never  venturing  to  an- 
nounce it  to  the  world,  either  because  he  could  not  bring  it  into 
what  he  considered  a  perfect  state,  or  because  he  conceived  thtt 
Uiere  were  few  individuals  qusdified  or  disposed  to  oomprehend 
it.  The  moral  quahties  of  Le  Sage  stand  at  least  as  high'aslw 
iatellectual ;  but,  hke  them,  they  possessed  many  singi^rtmitt. 
Owing  to  his  defective  memory,  he  was  very  much  in  the  baAit 
of  putting  down  his  thoughts  in  writing  as  they  occurred,  toAiK 
has  consequently  left  us  many  remarks  of  a  singnlar  ootim, 
Which  he  made  upon  his  own  character  and  dispositional'  -He 
■miB  a  man  who  scrupulously  adhered,  on  all  occasioned  tt^wikkt 
bethought  just  and  true  ;  he  was  without  guile,  without  reserre, 
except  that  of  modesty,  and  without  artifice.  He  was  thoidnid 
diffident  to  an  extraordinaiy  degree,  and  had  not  a  sing)«6jM^ 
of  what  can  be  called  ambition,  except  with  respect  toittobte 
of  his  favourite  theory.  His  feeble  constitution,  and  thectwi 
restraint  by  which  he  was  weighed  down  for  nearly  30  years  -of 
his  life,  must  have  contributed  to  increase,  or,  perhaps,  amioetto 

Eroduce  these  defects  or  peculiarities  ;  and  the  station  whioblie 
eld  in  society  was  not  of  that  kind  to  enable  him  to  cowit^iMCt 
their  effect  by  any  external  advantages.  He  was  perfectly  Mo- 
sible  of  his  deficiencies,  and  seems  to  have  been  oooficioufr'of 
possessing  mental  powers  and  energies  which  had  not'^^ 
means  of  properly  expanding  themselves;  yet  there  was  tui  hid&i- 
tnal  resignation  in  all  his  feelings,  which  led  him  to  submit  mth 
composure,  if  not  with  cheerfulness,  to  what  seemed  inevitable. 
His  submissive  and  subdued  spirit  led  him  fi'equently  to  diiw 
advantages  from  his  misfortunes,  and  of  this  he  has  l«ftiii^  a 
curious  specimen  in  the  supposed  benefits  which  he  dettnced 
from  his  want  of  memory:  of  these  he  pointed  out  three's'^  1. 
That  not  being  able  to  shine  in  society,  he  was  secured  It&m 
vanity;  2.  Not  being  able  to  im^se  w^ou other  menj  b««i(as 
•d  from  falsehood;  3.  ¥tota  4\)rto\u\.eVi  ^w%tV«&'^  Vtfl^*te^, 
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kenso^asarfly  pardoned  them.  In  summing  up  the  merits  of 
SiB'Suffi,  we  must  not  omit  to  mention  that  he  wqa  a  steady  and 
iaiihfiu'Ariend;  and  although  so  httle  qualified  to  engage  the 
notice  of  the  multitude^  there  were  few  persona  who  coidd  boast 
!of  the  flincere  attachment  of  a  larger  circle  of  men  of  distinguished 
4jdents  and  worth. 

->   Although  Le  Sage  did  not  pubUsh  any  connected  or  complete 
view  of  his  theory,  yet  it  has  oeen  brought  forward^  in  a  more  or 
less  perfect  form,  by  his  friends  or  pupils.    Its  ereat  object  was 
jto  give  a  mechanical  explanation  of  the  cause  of  gravity^  or  phy- 
'Bical  attxaction,  and  to  refer  all  the  phenomena  to  the  effect  of 
impulae.    When  Newton  had  explained  the  laws  of  the  system 
dof  the  world  by  attraction,  he  was  aware  that  there  might  be 
aome  mechanical  cause  for  attraction  itself;  but  neither  he  nor 
any  of  his  contemporaries  or  pupils  were  able  to  reveal  the 
.mystery.    Indeed  for  some  time  the  attempt  waA  entirely  aban- 
doned, either  as  hopeless,  or  as  useless ;  and  no  theory  that  had 
been:  ofiered  on  the  subject  was  regarded  as  of  any  vaiue^  when 
Le  Sage  undertook  to  solve  the  problem,  and  devoted  all  his 
jenergy^  and  a  large  portion  of  his  hfe,  to  the  attempt.    The 
-agents  which  produce  these   grand  efiects   are  styled  by  our 
auihor;.gravific  corpuscles,  or  atoms ;  and  it  must  be  admitted 
that  i£we  once  allow  of  their  existence,  and  conceive  them  to 
ipQBsess  the  properties  that  he  assi^ed  to  them,  the  actual 
,-|ibenomenaoi  attraction  and  gravitation  must  be  the  necessajy 
'  Ti^Bult..    These  atoms,  which  are   supposed  to  be  indefinitely 
TflhaUy  traverse  through  space  in  all  directions,  each  atom  moving 
,  ift«^^  straight  line  in  a  determined  direction,  and  with  a  velocity 
iimaicb  superior  to  that  of  light.    The  directions  of  these  atoms 
tee  various,  and  their  velocity  is  so  great,  that  although  they  follow 
-  afc  aa  immense  distance  from  each  other,  so  that  space  may.be 
:  ^Qooaiderad  almost  as  a  vacuum,  yet  they  abound  every  where. 
'-.:To  comprehend  this  apparent  paradox,  we  must  bear  in  mind 
'  .that  the  atoms  pass  through  every  point  of  space  in  all  direc- 
itiona  in  an  indennitely  short  interval  of  time  ;  so  that  every  point 
.vay  be  regarded  as  the  centre  of  an  innumerable  assemblage  of 
jAtoms,  both  converging  and  diverging ;  or  we  may  conceive  that, 
.«t  every  instant,  a  multitude  cf  atoms  anive  at  this  point  from 
.rail  parta  of  space,  and  that,  at  the  same  instant,  a  number  of 
atomapass  from  it  to  all  pails,  in  every  possible  direction.  Hav- 
ing formed  to  ourselves  this  idea  of  a  eravific  fluid,  let  us  now 
iCtmceive  a  sohd  body  immersed  in  it,  bounded  by  convex  sur- 
.  AceS)  ox  by  projecting  angles,  and  much  larger  than  ap  jatom  of 
:   thie  ftmid.    This  body  will  remain  immoveable,  or,  a,t  least,  it  will 
r  -BOt  be  urged  by  any  constant  motion ;  it  can  only  be  tossed  about 
by  «the  inequality  of  the  cunents,  so  as  to  make  irregular  osciUa- 
'   tions.    But  if  we  now  iipmerse  into  the  fluid  a  second  bod] 
.eosie  dWance  from  the  fii*8t,  the  two  bodi^^  i«nS\  ^lY^x^^m^ 
oibfiir,    Fpf  one  wiji  now  serve  aa  a  kind  o\l  ^lAxd,  o^t  ^i«K««i 
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the  other ;  and  the  opposite  currents,  haviti^  no  MtiBig^hi&diy 
become  positive  in  their  "deration  upon  the  bocueb^  cmdj^diUif^ 
a  constant  motion  in  tl^  .  towards  each  other.  And  we  shfli 
find,  by  considering  the  circumstances  under  which  these  h^i!k 
are  placed,  and  the  supposed  nature  of  the  fluid,  that  this  motidtt 
must  be  uniformly  accelerated,  and  in  the  inverse  ratio  of  the 
square  of  the  distance,  as  all  tiie  forces  are  which  are  conceived 
to  depend  upon  the  Newtonian  attraction. 

If  bodies  were  all  equal  in  the  quantity  of  matter  which  they 
contained,  or  if  the  quantity  of  matter  was  always  in  propoitiok 
to  their  bulk,  their  attraction  woidd  be  in  the  same  proportion. 
The  quantities  of  matter  are,  however,  unequal  in  propbrti<in  to 
their  bulk  ;  and  if  we  suppose  that  the  ^ravific  fluid  can  pass 
through  the  pores  of  bodies,  and  that  it  is  only  stopped  by  the 
ttctuaf  particles  which  they  contain,  we  shaU  find  that  a  Dody 
must  always  intercept  a  number  of  the  atoms  exactly  in  propOir- 
tion  to  the  number  of  its  particles,  or  that  the  attractiM  <^ 
bodies  must  be  in  proportion  to  the  quantity  of  matter  wbieh  they 
contain.  Hence  we  arrive  at  the  explanation  of  the  great  litw^ 
that  the  power  with  which  bodies  attract  each  other,  or  to  UM 
Xe  Sage's  expression,  with  which  they  are  impelled  towarder^^lieil 
other,  is  in  the  direct  ratio  of  the  quantity  of  matter^  '.iittd' the 
Hiv^rse  ratio  of  the  distance.  This  may  be  regarded  ib^'tte 
emential  fact  of  Le  Sage's  theory,  the  base  upon  whiidtJi^ 
attempted  to  erect  the  grand  edifice,  and  the  master  k^.^th 
which  he  proposed  to  unlock  the  secret  recesses  of  nature's 
operations.  '■ ' 

In  considering  any  theory  of  this  description,  the  fit^  q^es^ 
tion  that  we  ought  to  ask  is,  whether  we  have  any  actual 
evidence  of  its  truth ;  whether  there  be  any  positive  fact,  oi^  any 
independent  phenomenon,  which  can  really  lead  us  to  oonekkde 
that  this  gravific  fluid  exists  ?  To  this  question  we  are  obfiged 
to  answer  in  the  negative ;  it  is  not  the  object  of  any  of  imt 
senses,  and,  in  short,  there  is  nothing  which  in  any  way  indicalleft 
its  presence,  or  announces  its  existence.  We  are  then  to  regard 
it  simply  as  an  hypothetical  body,  called  in  to  explain  a  set  of 
phenomena ;  and  here,  then,  two  new  questions  present  the^i- 
selves:  Does  it  explain  all  the  phenomena?  and  does  it  in 
any  degree  tend  to  generalize  them,  or  to  reduce  them  to  a  form 
which  is  more  consonant  to  the  ordinary  operations  of  neMte^ 
If  it  fail  in  the  first  of  these  respects,  it  is  palpably  false  ;  if  hi 
the  second,  it  is  useless.  As  far  as  we  are  able  to  judge  of 'dte 
theory,  it  will  be  found  to  be  correct  in  all  its  apphcationa,  akid> 
therefore,  is  not  to  be  rejected  on  the  first  account ;  h^  f.titte 
question  of  utility  is,  perhaps,  more  doubtful.  Oil  the  stibj^^ 
of  generalization  there  are  two  main  points  which  Le  Sage  pro- 
fesses to  have  accomplished ;  first,  to  reduce  all  the  motions  of 
attraction  and  repulsion  to  the  influence  of  one  agent^  or  todho^ 
that  they  are  exactly  reducible  to  the  same  laws ;  bxxA,  secMdly, 
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t^t'proye  that  ftll  motion^  of  whatever  kind,  is  merely  a  mode  of 
Impulse.  Of  the  existence  of  the  coirymimication  of  motion  by 
|)ipulse,  we  have  innumemble  exam^i..^;  always  before  our  eyes  ; 
f  ealso  see  frequent  instances  of  whai^  we  call  attraction  ;  but  it 
jiUBupposed  that  this  latter  is  a  more  incomprehensible  operation 
than  the  former,  and  one  with  which  we  are  less  familiar  aad 
ieas  able  to  trace  the  steps  by  which  it  is  produced.  So  far^ 
therefore,  Le  Sage's  theory  maj/  be  useful,  and  so  far  it  seems  to 
advance  us  a  step  nearer  to  the  ultimate  object  of  all  our  re- 
searches. 

It  must,  however,  be  acknowledged,  that  there  are,  on  the 
contrary,  some  considerations  which  lead  us  to  doubt  the  utihty 
of  dlY  speculations  of  this  kind.  And,  in  the  first  place,  it  is  a 
circumstance  of  no  small  import  to  the  makers  of  systems,  that 
|ao  theory  which  proceeds  upon  the  assumption  of  any  imaginary 
igent,  Hke  the  gravific  atoms  of  Le  Sage,  has  ultimately  kept  its 
pound,  however  ingenious  they  may  have  appeared,  and  what- 
mr  applause  such  speculations  may  have  obtained  from  contem- 
perary  writers,  they  have  ultimately  fallen  into  oblivion,  or  have 
QxAy  been  remembered  as  appende^es  to  the  other  productions 
1^  their  respective  authors. .  So  far  indeed  from  adding  to  their 
celebiity,  they  generally  operate  in  the  directly  contrary  manner^ 
they  are  tolei'ated  rather  than  admired,  and  we  view  uiem  Vfiik 
fflgrety  as  a  melanchdy  misappUcation  of  labour  and  genius. 
Af^f  if  we  apply  these  reflections  to  the  subject  of  our  memoir, 
idien  wexonsider  what  a  large  portion  of  his  intellectual  exists 
ence  was  spent  in  the  construction  of  this  system,  when  we 
estimate  the  number  of  hours  and  days  which  he  devoted  to  it, 
iiQd  inquire  what  is  the  result,  compared  to  what  might  have 
^en  accomplished  by  the  same  expenditure  of  time  and  labour, 
m^  he  devoted  them  to  the  direct  advancement  of  either  mathe- 
matical or  experimental  science,  we  cannot  but  regret  the 
0boice  which  he  made.  It  may  be  further  observed  that  the 
ufluence  of  such  systems  is  often  very  unfavourable  on  the  state 
dr  science,  at  least  on  the  minds  of  many  of  those  who  cultivate 
it.  They  are  too  apt  to  mistake  the  nature  of  the  advantage 
which  alone  ought  to  be  expected  from  these  speculations  :  they 
do  not  regard  them  as  the  means  of  acquiring  knowledge;  as 
affording  a  commodious  nomenclature,  which  may  enable  us  to 
express  our  ideas  with  greater  clearness;  or  as  a  species  of  alge- 
braic notation,  by  which  we  may  designate  these  ideas  in  a 
precise  manner,  where,  however,  there  is  no  natural  resemblance 
or  relation  between  the  idea  and  the  mode  of  expressing  it,  but 
thfsy  suppose  them  to  be  an  actual  detail  of  facts  ;  they  reason 
concerning  the  atoms,  and  ethers,  and  subtile  fluids,  as  if  they 
were  real  existences,  and  build  upon  them  a  thousand  whimsical 
l&otions>  which  never  entered  into  the  contemplation  of  their  ori- 
ginal {earners.  We  are  therefore  incUned  to  doubt  whether  ^\i^  \^*^ 
beaeM  would  be  coofeired  upon  phiLoBopbjjr  b^  ^ixi^  ^xxs^^x  €i^\* 
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ctMi6tij  or  ilhistration,  of  Le  Sage's  theory  of  gravi^  thiji  iHa 
Iti^erto  received  from  his  friends  or  pupils,  u  is.  treading  upo^ 
d  kind  of  enchanted  ground,  where  we  have  at  all  times  totnaio^ 
tain  a  constant  struggle  between  the  imagination  and  the  Judg- 
ment, a  contest  in  which  the  latter  is  too  apt  to  be  firisl^ 
vanquished-  ' '      ', 


Article   H. 

On  the  Death  of  Planls.    By  Mrs.  Ibbetaon. 

(To  the  Editors.) 
GEXTLEMliN,  ' 

To  comment  on  the  duration  of  the  Ufa  of  a  plant,  may  .bi^ 
supposed,  by  the  generality  of  readers,  to  be  a  matter  puielt; 
speculative,  and  to  have  little  connexion  with  the  more  'nsena| 
Btiences  of  gardening  and  ^riculture.  But  in  my  late  stiJ^^^ 
and  the  eiqieriraents  to  which  they  have  led  me,  tixough  I'  hirfe; 
been  finxioTiB  to  elucidate  the  more  difficult  question,  irivi^it. 
vegetable  hfe  consists,  and  to  show  its  analogy  to  animal  life"; 
^ettny  chief  aim  has  been  to  prove  how  very  tenacions  plfflijB 
tM  |bf  life,  how  slowly  they  quit  that  beautiful  form  which  nt^tire 
has  bestowed  on  them,  and  how  long  they  are  in  reassumigiitf^^ 
etatedf  agglutinated  matter  to  which  they  are  reduced  ^b^  fi^f 
mentation  and  decomposition,  and  from  which  they  aj^ti^ 
drigmaHy  to  proceed.  I  hope  also  to  be  able  to  show,  ofwfef 
Extreme  consequence  this  subject  is  to  agriculture  and  garden-; 
illffj  hbW  many  very  important  and  serious  mistakes  at  pieseot' 
exist,  and  how  much  both  those  arts  would  be  benefitted  .liyV. 
mote  clear  insight  into  the  subject. 

It  is  comparatively  easy  to  ascertain  all  that  happens  after  tie' 
plants  are  lolled  and  immersed  in  the  earth  :  we  know  the  coOi-' 
mencement  of  the  process  and  its  termination,  and  hence  we  toti' 
hastily  conclude  that  on  this  account  we  must  necessatify  bB.' 
acquainted  vtith  the  whole  of  the  operation.  But  here  we  ndTa' 
formed  too  hasty  a  conclusion.  It  is  of  extreme  consequen'ci". 
ill  agriculture  to  know,  whether  burying  a  plant  will  kjU  iC? 
VPhether  vegetables,  when  placed  in  the  earth,  will  mate  manarei' 
at  all?  That  is,  whether  any  process  which  they  pass  throi^h 
when  immersed  in  the  soil  wiU  bring  them  back  to  the  s^- 
■iance  of  mould;  and  if  it  will,  howlong  time  is  requisite  fi^ 
^at~procesB '?  It  is  also  important  to  be  well  informed  hcn\''^fr 
euth  acts  on  a  dying  plant.  We  know  that  vegetables  reQiiira 
iananure,  but  we  are  in  thehabitof  employing  what  has  notll'eeii^ 
clearly  proved  to  be  capable  of  affording  them  any  nntrimeirf:'' 
There  are  many  contradictiftn?i  mouc  opinions  and practjcfe'^nj 
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b^sre  t)iey  are  wanted,  we  bury  them  in  the  earth  to  saye  them 
^Ojoj  thp  lot,  aad  to  preserve  them  trom  the  frost  j  and  y^t  w» 
pat  in  the  Banie  vegetables,  almost  in  the  same  maimer,  to  taak« 
o^iir^  of  them,  and  eVen  expect  thia  change  to  take  place  in 
le^  time  than  we  suffer  them  to  remain  buried  for  the  purpose 
oj freeerving  them.  Now  it  ia  certain  that  they  cannot  be  both 
preserved  and  destroyed  by  the  same  means ;  and,  upon  making 
the  experiment,  it  soon  became  evident  to  me,  that  we  hM 
adopted  a  false  conclusion  on  the  subject.  For  some  years  past 
I  have  been  continually  in  want  of  tresh  young  weeds  for  my 
dissections,  and  I  foimd  that  J  had  only  to  go  where  the  gar- 
dener had,  with  great  care,  buried  all  those  which  he  had  taken 
np  in  cleaning  his  ground ;  and  even  alter  an  interval  of  two  or 
tnree  months,  I  was  always  sure  to  find  a  fine  bed  of  weeds  ready 
for  dissection.  This  happened  so  often  that  it  became  a  constant 
resource  to  me ;  but  it  la  evident  that  if  they  had  made  the 

Sanure  he  expected,  they  could  not  have  thrown  up  new  shoote. 
lis  generally  agreed  that  air,  heat,  and  moisture,  are  necessay 
to  fermentation;  yet  we  presume  that  all  the  different  stages  gf 
the  process  will  go  on  below  the  snrface  of  the  earth,  and  quickly." 
leaa  the  vegetable  to  a  state  of  decomposition,  though  it  may.' 
be  questioned  whether  there  be,  in  that  situation,  either  air  (^ 
beat  to  assist  in  the  operation.  ,    ,j 

If  .appeared  to  me  a  subject  of  such  great  consequence ]to 
ablye  these  questions,  that  1  determined,  by  accurate  expei^ 
meats,  to  endeavour  to  elucidate  these  apparent  mysteries.  For 
tH»  purpose  I  formed  a  deep  trench  in  vmicli  1  biuied  all  sorts 
of  weeds  and  plants  ;  so  that  by  opening  it  every  twd  or  three 
mpuths,  I  might  learn  exactly  how  all  plants  decayed,  and  whsit 
tioL^is  necessary  for  the  purpose.  The  trench  has  now  existed 
for  "above  three  years:  1  have  consequently  been  enabled  to 
aj|c'^ain  what  causes  the  decay  of  riants,  and  their  revival,  and 
how  the  earth  acts  on  them ;  and  I  shall,  therefore,  endeavour 
to  explain  what  takes  place  while  they  are  buried  in  the  earth,  to 
■how  now  very  difficult  it  is  to  kill  some  plants,  and  to  prevent 
tfaeir  resuscitation ;  and  I  shall  next  show  what  length  of  timo 
the  whole  process  occupies,  particularly  in  woody  plants :  1 
shall  ihen  revert  to  the  best  method  of  destroying  vegetable  life, 
endeavour  to  determine  what  the  life  of  a  vegetable  is,  its  ana^ 
logy  to  animal  life,  and  the  manner  in  which  sudden  death  acts 
on  both  ;  and  what  visible  alteration  it  produces  in  them,,  wilii 
some  other  topics  that  naturally  arise  out  of  the  subject. 

It  has  been  the  general  opinion  of  both  agriciilturlsts  iin^ 
gardeners,  that  trench  ploughing,  that  is,  cutting  ofi'  the  turf  and", 
Sieging  a  deep  ditch,  and  tbus  burying  the  grass,  and  weeds 
t^en  up  all  around,  makes  in  a  short  time  a  most  excellent 
manure,  fit  to  nourish  any  crop.  Varlo,  an  emineii,taimrai^riBt, 
says,  "  that  trench^  ploughing  would  soon  forn    "  '  '  " 

Buuture.  of  a  rich  and  good  quahty,  and  that,  a  , 
d^ep/-  and  thus  immiiniig  all  the  weeis,  ct«1 
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Ui^istles,  bird  wetid,  &c.  would  in  two  moiitlw,  at  tbeee  aA  futUMBb 
make  escdloiit  gsiidetk  mould ;  the  very  fir^t«upport  ajulft>Qd.4l 
piflnte."  But  should  not  Varlo  have  rem«iaberoa  tliat  oebt)ageft, 
carrots,  turnips,  potatoes,  &c.  are  perpetually  placed  iB  tJw 
grotuKl,  oa  purpose  to  preserve  them  from  the  rot,  which  the^air 
would  undoubtedly  produce ;  aiid  from  the  cold,  which  would 
Bpoil  tbem ;  that  tiiey  remain  tliere  from  tour  to  six  months,  wUl* 
no  other  disadvantage  than  the  too  hasty  growth  of  the  rooto^ 
That  all  these  plants  belong  to  that  part  of  the  vegetable  whtdl 
is  soonest  destroyed,  that  havuig  htUe  wood,  of  a  very  loose. I|illl)» 
it  decays  fai-  quicker  iu  tlie  eaith  than  ligneous  plants  ;  and  AtM 
they  would  certainly  he  putriiied  within  this  time,  if  the:  soil  di^ 
not  possess  «  powei-  of  arresting  ail  fermentation,  for  a  ccrtaift 
season,  and  thus  preventing  the  approach  to  putrefaction  fi  Afitt 
seeing  how  seedH  are  preserved  in  the  eartli,  it  is  astooiafauig 
that  any  agrictdturiat  should  suppose  that  vegetables  ave  eanlffj 
susceptiblti  of  decomposition.  That  very  eminejit  ohenuetftSs 
H.  Davy,  lia^eaid,  that  the  juices  of  one  planters  of  odUStoiB 
making  manure  for  others,  till  the  plants  have  passed  throngki 
tiie  variouit  nrotitMses  of  fermentation,  putrefaction,  and  4eacim« 
position.  No  iisseition  can  be  more  just;  and  before  ^tlUA 
{HXicess  can  be  much  more  tlian  commenced,  deuth,  d«-«oit6t 
obstinate  of  all,  must  be  perfected.  To  kill  some  vDgetaUwti 
^d  prevent  their  lesuacitation  iu  the  earth,  is  no  ea»y  \mailtti, 
cspeciaUy  weeds  that  we  sure  to  be  natural  totiie  soil  lo  jiliiob 
ihey  grow.  There  is  also  iu  every  plant  a  certuin  part  n»»elitl)ls. 
than  the  rest  to  throw  out  radicles,  when  slimi^ated  by  the«ontauU 
of  earth;  and  if  any  one  of  the  heartti  of  the  seeds*  is  retainedtliai» 
(^ffluch  in  often  the  case),  and  that  the  want  of  air  and  iaaialiB»< 
BVBpends  the  fermentation  for  a  long  space,  so  thai  the  piantt 
has  time  to  accumulate  around  the  hearts  of  its  seeds  thai^toieA 
which  will  stimulate  it  to  throw  out  its  raaicies,  the  vegemlc^ 
instead  of  fermentatiou  and  death,  tei/l  five  and  send  up'jiuAtivq 
:Now  weeds  are  ahnost  all  natural  to  the  soil  in  whick'tilii^ 
ETHiag ;  they  are  most  of  tjiem  herbaceous  or  annual  plajUSfiCt 
that  loose  and  green  kind  of  wood  that  is  easily  destroyed,- iom' 
as  quickly  restored  ;  andtliey  have  besides  little  wood,  whishiv 
also  in  their  favour:  they  are  for  all  these  i^sons  veiy  li^le 
to  spri(^  up  anew.  Jn  graas  the  same  causes  act;  butinwoW^ 
plants  lite  is  more  easily  exterminated,  and  wiUi  greater  diffiod^  ' 
renev\*ed.  i  took  up,  however,  tlie  decayed  part  ofUxeteatt^ 
an  apple  tree ;  yet  was  a  long  and  tender  shoot  almost  as  tiliiflhe  , 
as  my  little  hnger,  and  half  as  long,  produced  from  it ;  it  wait 
just  formed,  though  the  i-oot  to  which  it  was  attacbed  wsft'Ma 
decayed,  as  to  have  lost  all  its  burk,  and  tlie  greatest  part  oCUMt 
wood  was  perfectly  dead,  except  about  an  inch  or  two  of.thfiliaea 
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irf^life.  It  waSy  therefore^  approaching  to  the  last  stage  of  fer* 
^^btation.  On  dissecting  it  three  hearts  of  seeds  were  disco- 
Tisred;  being  evidently  the  source  of  this  shoot^  all  three  haying 
BBited  to  form  it. 

'Different  plants  seem  to  undergo  the  process  of  fermentation 
in  a  more  or  less  complete  manner;  but  we  may  conclude  that 
^Very  plant  which  has  the  saccharine  fermentation  has  also  the 
vinous,  and  that  death  generally  succeeds  them.  It  is  often, 
however,  a  very  long  time  before  each  change  takes  place,  and 
■till  longer  before  it  can  reach  putrefaction  and  decomposition. 
if  the  plant  be  killed  by  drawing  the  root  out  of  the  ground,  the 
•accharine  fermentation  takes  place  directly ;  and  if  the  whole 
flant  be  buried  in  this  state,  the  fermentation  inmiediately  stops, 
tfnd  for  a  time  all  effect  is  suspended,  till  some  accidental  air,  or 
xpoisture,  gets  access  to  it  and  renews  it.  Thus,  by  degrees 
(bat  at  a  very  slow  rate),  both  the  saccharine  and  vinous  ferment- 
ations succeed  each  other ;  but  in  ten  times  the  period  they 
would  require  to  pass  tiirough  the  process  in  the  open  air,  because 
they  are  only  indebted  to  accident  for  the  renewal  of  their  fer* 
moitation ;  so  that  the  length  of  the  operation  must  be  most 
QAcertain  and  irregular. 

■  It  is  easy  to  know  the  different  states  in  which  the  vegetable 
IB ;  tbe  saccharine  is  always  attended  with  a  sweetish  taste,  and 
4'Claimny  feel ;  in  the  next  stage  the  sweetness  has  passed  off, 
and  the  plant  has  less  specific  gravity.  When  once  these  stages 
flffe>  completed,  during  both  of  which,  and  more  especially  the 
latter,  much  caloric  escapes ;  and  when  all  the  latent  heat  is 
csmived,  if  just  preceding  this  last  operation  the  heart  of  the 
tieeda  have  not  time  or  strength  to  collect  the  juices  sufficient 
tO'excite  the  vital  principle,  the  plant  dies,  and  the  Une  of  life 
tBTDB  Mack.  As  soon  as  putrefaction  has  appeared  in  the 
external  parts,  the  seed  also  dies,  the  whole  vegetable  becomes 
pstrid,  loses  its  form  and  shape,  becomes  amass  of  fetid  matter, 
and  decomposition  finishes  uiis  partof  the  process.  Bat  it  still 
itquires  a  long  time  to  convert  it  into  mould,  and  must  require 
imeh  additional  matter  to  bring  it  to  the  state  of  rich  garden 
earth. 

The  best  mould  of  this  kind  is  a  compound  of  several  different 
eturAs;  it  possesses  also  much  animal  and  vegetable  matter. 
Bein^  of  a  porous  consistence,  and  therefore  exposed  for  near  a 
fMt  in  depth  to  the  influence  of  the  air,  all  its  component  parts 
ai^'by  this  means  decomposed  and  reduced.  But  that  part  of 
thu  earth  which  is  peculiarly  beneficial  and  excellent  for  the 

Ewth  of  vegetables  consists  of  underground  nlaiits,  pro-^. 
Ay  of  the  nature  of  fungi,  which,  though  tney  are  so 
ealremety  diminutive  as  to  require  the  aid  of  a  microscope 
to  enable  us  to  pick  them  out,  are  in  such  quantities,  and 
ave  of  so  tender  and  delicate  a  kind,  ai|4  j  untrli^d,  as  to 
foim -a  (constant  Ricoession  of  nutrini8nt.i{  '^>ta aqa^ 
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to  be  of  exactly  the  siune  colour  as  the  earth  in  which  they  ar* 
found,  nearly  reaembUng  the  bark  in  their  structure,  and  decafir 
ing  in  the  same  way ;  for  that  substance  will  seldom  bear  tM 
contact  of  the  earth,  which  quickly  diBsolves  and  putrefies  it, 
I  took  up  a  quantity  of"  these  underground  pknts,  aiid  picV"-* 
them  out  from  the  mould  ;  but  when  ^ced  in  a  very  little  eai  _^ 
in  a  few  daya  thty  had  all  disappeared ;  the  richer  the  gmUx  i*» 
the  more  of  these  plants  are  discovered  in  it.  Tlie  only  thin^ 
that  arrests  theii-  growth,  is  the  hard  bakJns  of  the  eoU  W.tlu^ 
surface,  which,  preventing  the  air  from  reaching  them,  Jun^lV^ 
their  springing  up.  I  had  thorough  conviction  of  this,  iftrf 
trying  a  bated  and  gravelly  soil ;  scarce  any  under";round  plai^ 
coiJd  be  found ;  but  when  I  discovered  a  laige  crack  in  the  aama 
earth,  I  examined  the  soil,  and  it  was  full  of  them,  as  far  as  the; 
opening  reached. 

It  is,  therefore,  to  tills  species  of  plant  the  soil  is  indebtid  ft* 
tfie  greatest  part  of  its  richness,  and  not  to  the  woody  plants  of 
the  upper  ground,  which  seldom  bestow  manure  worth  havuw, 
unless  it  is  in  an  almost  uninhabited  coutitiy,  where  the  y^otl^ 
rot  and  die  nwav,  having,  perhaps,  a  century  in  which  to  cotisiniK 
and  return  to  ttieir  state  of  mould  :  then,  iiideed,  they  sihiti^ 
pass  through  ail  those  various  processes,  which  having  forafcipg 
apace  the  assistance  of  air,  form  savannas  almost  too  ric%  for 
agriculture.  But  this  requires  such  a  length  of  time  v»  can  flply 
be  had  in  an  almost  uninhabited  region. 

I  shall  now  show  the  effect  of  the  trench  hi  which  I  gat  a 
variety  of  plants.  After  an  interyal  of  three  months,  I  opeotd  it 
carefmly  on  June  1 ;  there  was  no. alteration  except  in  theWfeeds 
and  grasses ;  the  first  had  thrown  out  suckers  ;  the  Erafltes,  ft 
poor  miserable  set  of  roots  which  ran  among  the  earth  ;  all  tts 
branches  of  trees  were  alive  ;  the  cabbages,  carrots,  Stc.Sh^,  gp 
in  a  perfect  state  of  preservation.  The  ne^ft  opening  ;ifal|Ja 
September.  Still  ail  was  ahve  and  well;  but  tlie  weei^  ibkd 
again  thrown  out  suckers,  though  before  cut  off,  and  the  eto^ei 
spread  upwards.  The  branches  were  in  the  same  state  aa  b^iiK, 
the  leaves  of  the  cabbages  began  to  look  brown  and  moist,  aiift 
a  degree  of  ftrmentatioii  seemed  to  have  commenced.  ,  'ttft 
third  opening  was  in  November :  all  the  leaves  had  faUen  from 
the  braiiches,  but  they  were  still  alive  :  the  weed^  had  not  sprung- 
up  again,  but  tliey  were  still. existing,  though  if  they  had  been 
exposed  to  the  open  air  they  would  not  have  been  so  :  the  earth,' 
therefore^  would  certainly  appear  to  possess  tlie  power  of  stufr- 
pending^  then-  decomposition,  and  rendering  the  process  far  nuWft- 
alow  and  torpid  than  it  would  be  under  ordinary  circumstances.  _ 
The  cabbages,  which  were  before  in  a  state  of  fermentalioDr ' 
were  now  evidently  advancing  to  putridity ;  but  it  was  only  the 
leaves  that  were  undergoing  this  change ;  for  the  stalks  (thougti 
dead)  were  yet  still  perfect.  The  original  potatoes  were  abo 
bejrinning  to  decay ;    but  tlie  roots  were  alive  with  little  fibre» 
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growing  to  them :  the  carrots  were  likewise  still  alive,  and  perfect. 
As  to  tbe  grassea,  and  more  especially  the  two  everlasting  peas, 
they  ran  through  the  earth  in  every  direction;  and  I  really  oelieve 
if  put  three  feet  under  ground,  instead  of  one  and  a  hif,  they, 
OB  well  as  the  convolvulusses,  docks,  and  many  weeds  of  tSe 
land,  would  extend  themselves  through  the  whole,  and  arrive  at 
t)ie  surface. 

■  'Hi'^i  I  think,  is  proof  sufficient  that  weeds  and  grass  wiH 
^C^^iw  themselves ;  and  that  it  is  fiUing  the  ground  with  their 
iDpte  to  return  them  to  the  earth  af^er  digging  them  up  at  so 
great  an  expense  of  time  and  money ;  and  that  the  ground  will 
never  be  clean  as  long  as  this  is  done.  But  if,  on  the  contrary, 
they  were  brought  to  a  waste  place  and  burned,  and  their  ashes 
Collected,  they  would  not  only  make  excellent  manure,  but  the 
earth,  in  a  few  years,  would  become  perfectly  clean  from  weeds, 
and  all  this  labour  would  be  spared.  The  branches  have  now 
been  in  the  earth  nearly  three  years;  the  first  winter  the 
walnut  and  plane  died,  but  the  oak  and  elm  lived  to  the  second : 
they  have  lost  their  bark  ;  but  with  respect  to  the  wood,  they 
ire  to  appearance  as  far  from  rot  as  at  first.  It  may,  perhaps, 
occur  to  some  reflecting  minds,  that  something  of  uiis  kind 
passes  before  our  eyes  every  year  even  in  the  air ;  since  ahnost 
aQ  the  umbelliferous  plants  may  be  seen  to  lose  their  bark, 
early  in  the  autumn,  and  stand  up  in  the  hedges  most  con- 
^icuously  hke  frail  white  wands  till  the  next  siunmer,  when  the 
-aaiQe  toot  shoots  again.  I  have  oflen  seen  these  wands,  and 
foarked  them  with  a  string,  when  they  have  retained  their  situa- 
tion not  only  for  one  yeaxj  but  till  the  second  winter  has  passed, 
aud  they  h^ve  at  last  given  way  to  weakness  rather  than  to 
putridity.  If,  therefore,  this  wood  could  support  itself  in  the 
ajr  for  two  yeai's  without  showmg  any  symptoms  of  decay,  ft 
may  well  be  supposed  it  would  require  six  or  seven  years  to 
destroy  it,  if  buried  in  the  earth ;  bow  then  are  the  roots  to  b? 
destroyed  by  merely  opening  the  earth  in  a  fallow  ?  * 
,  Animal  matter  is  said  to  be  decomposed  in  the  ground  wh^ 
hme  is  wilii  it ;  but  I  found  that  when  a  piece  of  meat  wflT 
i^ed  in  a  trench,  surrounded  by  lime,  it  remained  six  montha 
Hfl^tered,  except  that  it  appealed  to  have  surrounded  itself  nith' 
a  ciu&t  of  matter,  that  prevented  the  egress,  or  regress,  of  any 
j\upe^'  whatever,  since  tlie  flesh  grew  perfectly  hard  and  dry, 
aod  had  not  the  whole  time  the  least  bad  smell.  From  thesq 
iSf  U  we  learn  that  we  cannot  depend  on  the  decay  of  the  animal 
iiind  vegetable  matter  in  the  earth  ;  and  yet  I  have  endeavoured 
to  show,  in  the  most  positive  manner,  in  the  Philosophical  Itfaga- 

.  .^.It  ii  uielcKld  meiitiun  tbe  luroing  in  green  cro^s,  og  the  same  aLgiuneal  haldt 
(•*d  ^r  aU.niRKeri  a(  Ihii  kind  :  not  having  yet  [tasted  tbiaugli  tty  growing  pro- 
cMi,  Uwy  are  ilill  mate  unfit. 
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aiwt  Uiia  nutrimeuf.  prohatTy  is  derived  cliiefly  (him  u>«  ij^w 
pp.the  underground  plants:  great  patches*  of  tilU|^tiftrfriw 
^daiter  are  often  to  be  found  in  the  root.  ,    .    '     '.  '^ . .' 

I  have  now  several  trenches  in  several  different  ^Hjll.  Imal 
hope  to  give  a  further  account,  Oft  a  future  occ«si<Hij  ^hiiSHWl 
render  the  subject  more  perfect.  It  appears  tome  ofarfcll  ^^^ 
quence  to  agriculture  and  gardenibg,  that  I  caiuiothelri  iifyWM 
g«nU«men  interested  in  tfits  depirtnieut  to  repeat  my  ^^sM^ 
ments,  as  Ihey  might  very  Ukely  oblain  from  them  more  itx^W 
resuIiB.  I  shall  certainly  notleaxe  the  mattet'till  f  o^c^itiidtlw 
(^antity  of  mould  that  may  be  gained  frofh  b.  given  tvEtghtiSr 
vegetables. 

It  is  admitted  that  some  earths  reqmre  less  bme  th  m  ct^Pfe 
ftff,  this  proceea:  clay,  for  example,  oftpn  cniii  ]  '  f 
pntnd  water,  which  causes  it  to  detoniposr  ^ 
in^KJl  iaster  than  any  other  earlli ,  while  in  chTl' 
-.'AtU  last  lo()ger.  In  repeatingthe  cxpennient*.,  ^^il^l  i  i  l  juu  t 
Jb^  .takers , that  the  trough  is  well  cohered  m,  after  being  Cn^iWiL 
itor  jf  ttWer  can  enter  it,  and  the  eirth  is  not  well  ^rt«M 
ie^e,iiter,it  Bg^ia  the  whole  expenment,  the  soil  ^shdu^d  t^^^ 
,l^ilefrin  its  common  state  of  pressure,  neither  more  or  fes^^^M 
']^t  be  sut)Ject  to  any  rill  of  wattr  I  have  had  several  du^nt 
^^repii^es  in  one  soilj  but  they  have  all  given  the  saiii^  resra, 
.[^ji^ept  in  clay,  where  putrid  v.  ater  got  to  the  leai  es  of  CAgh^ol 
^^,  decompoBed  them  in  five  mouths ;  I  have  now  i^Me^OTc 
..'(fjiich  BhaU  remain  til!  the  vegetables  become  conVerfeBfjn^ 
.^oijld,  if ,  L  hve  so  long.  1  have  also  made  them  tn'oin^fil^ 
<9oilB,  and,  Ifope  to  gain  some  knowledge  from  the  c6m^uwTe 
^^Ulia  ia.the  com-se  of  tlie  next  two  or  mrec  years.  ,  ,  ."'  , 
_,^,.Jt  has  been  objected  to  me  that  the  smalt  (juantity"6f.^E»- 
teples  .in  my  trough  w^  the  cause  of  tlieir  not  fermeiktid^ ;  i^gt 
,|twascertaialymuch  larger  than  gardeners,  or  farmers,'*;^  tot 
■^  ono  pl^ce  to  make  manure.  One  of  my  trerichcs  was  a*  itorai 
.^g  three  fe«t  deep,  and  of  course  held  a  very  lai^e  Quiliiu^'of 
^C;dB.  It  is,  however,  the  principle  to  which  I  apped.  tfa^ 
^her  heat,  moifiture,  or  air,  is  absolutely  necessary  to  Fenit^^t- 
Qtiot) ;  aifd  that  they  can  be  acquired  by  the  plants  when  'buned 
jn.tbp  eiurtn .  only  by  accidental  circumstanceB.  I  had'^Srety 
|ai;g^  I>tJe  dug  in  the  earth,  and  placed  there  a  quantity  of.Raj, 
,f^a^  was  healing  in  such  a  manner  it  was  expected  eve^^o- 
,  ^Dgjx^  to  talve  Sre ;  it  was  thoroughly  covered,  an"d  .'ajjt^.  ajr 
.^x^ded;  it  tutaily  suspended  the  fermentation,  thpi^,^ftet 
^ip^h  was  spread  in  the  air  continued  to  smoke,  andtun^ed 

.'  •  Thiapswder  fi  so  complelclv  lo  )»  irat^  In  b  trwat  ihellUVjif  tteUtf, 
VmV'lWitiditi/Attytii  ioclt ffmh ttie  rant,  li  tali;  li«  InllMnd laU'MtallMy 


gNjte  bl*clt,.    Why  do  hay-ricks  evaporate  eyery  ipoming  and 

fpmlJprXiJfoaiWe  in  dryWsatlierTbeciofeitiHi^deW'ixdfei) 
^l^j||.grd^«aft:  Which  precede  the  final  e*fiHctS6n-<^  Rfc-, 
new  can  it'^lie' sSd  that  iifp  lu  extitict,  titl  all  this  evatiiWalioriaiid 
l^qyent  fermentation  has  ceased.  I  am  ftrmlj^  rtf  opiilioft 
^'SQvenng  of  a  hay  riek  with  a  ffood  thick  talpiiulin  wduld 
mucfi  mo{^  fikely  to  stop  its  Hringlhan  putting  ifatwoad/i^ 
m  exmMngit  to  ftesh  ^r  and  increased  moisture. '  ■  h  ■-- 
l^jIwE  db^  endeavour  to  inquire,  in  what. vegetable  life  ifStIM' 
jfa^lf,  and  what  are  the  changes  which  plants  undergo  hff'e.r'Ctifc 
a  PQyer  no  longer  enables  them  to  resist  the  common  lafr 
Jj^l^c^  affinity.  ' 

a  aiumals  death  has  many  percussors.  It  is  the  total  atop- 
Di^eof  th^  circulation  of  blood,  the  cessation  of  the  animal  and 
.Ut^l  functions  consequent  thereon,  such  as  sensation  and  respi-  ' 
'  iJaDDi  the  smallest  fibres  growrigid,  the  mimttestvessels  grtw 
""^ulid  fibres,  and  are  no  longer  pervious  to  the  fluids  ;  thfe 
ter  vessels  grow  hard  and  narrow,  and  every  part  becortiS 
_r^cted,  closed,  and  bound  up  ;  and  these  symptoms  increai^e 
pjft  the  advance  to  old  age.  The  most  subtle  fluids  in  thebodV 
a^e  intercepted  and  lost,  the  assimilation  is  weakened,  atid  ihb 
^eans  of  reparation  by  the  glands  prevented.  Winglow  reliiiiiit^d 
■ffiat  ^  tile  powers  of  art  can  scarcely  determine  witere  life  ^dlS, 
aild  phere  death  begins.  The  altered  colour  of  the  visajp,  'tSfe 
Ipps  of  the  animal  temperature,  and  the  rigidity  of  the'joirtt^, 
""My,  even  the  faliine  jaw,  and  the  fixed  ey^,  are  not  oMaya  SSfe 
'^Um  of  death.  The  piilse  of  the  heart  may  have  appavehtly 
ceased  ;  the  glass  applied  to  the  mouth  mfey  be  suffied  by'the 
'jaDQifj'  of  the  body,  and  tlius  deceive  ;  or  tile  persaii  maybe 
uymgl  and  recover,  though  the  glass  has  shown'  liij  signs  '6f 
^l^ftuiing.  The  whole  process  is  slow,  and  almost  im[l,^rcep(ibK ; 
^^jti?  ftill  not  so  muai  so  as  the  ejitlnctioridf  life  in  ive^ta- 
"bttj  for  plants,  hke  animals,  unless  destroyed  by  casdahfes'tir 
^gAease,  ^  doomed  to  die  of  old  age.  There  may  be  peceflfar 
'ciroumstances  confounding  life  anil  death  in  aninlafe,'  but  (He 
~>se  is.ii.ot  so  generally-  vegetables  may  be  said  to  be'  more 
'  t-i'nsects,  to  exhibit  a  state  of  torpidity  almost  between  Hfe 
death.  Thijs  flies,  to  all  appearance,  are  droiVned  ;  and  VSt 
t^two  months,  or  more,  bein^  retained  in  this  immoyieaMe 
mtjop  will  return  to  life,  by  the  application  of  salt  aprWkldd 
a  them:  and  I  have  shovm  tliat  a  vegetable  will  sfnsjieftd its 
(■tooration,  when  in  the  earth,  and  pass  thrdngh  a  pttrt  o'fffie 
rocjjBs  of  fermentation,  and  yet  still  be  regnsci^irted;''  so'fSi  to 
woVTin  Suckers.  The  most  extraordinary  part  of  the  tol^ejfeb- 
fendn  Of  a  tree,  is,  that  the  longer  the  plants liftjISr  ifrlifeijfV^^, 

derthewopd  grows  ;  thus  a  tjee  that  has  ""  ^-  ''— "^ ' 

i  is' stripped  of  its  bark,  and  is  U^e^^s^J 
"tlm  time  the  wood  is  honleniag.  .-Butdbhuf 
•eiuible  and  evident  in  the  brasicas,  and  i 
R  2 
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vheie  the  w^od  at  the  eecohcl  cutting  of  the  leaves  and  stem  ia 
quite  green  knd  soft, ;  but  after  it  has  stood  a  miserable  log,,'ex- 
posed  to  wind  and  water,  and  all  sorts  of  weatlier,  the  wooi 
mcrteases  in  strength  and  hardness  till  it  be  corned  as  hard  aa'the 
wood  of  a  minor  tree,  such  as  the  acacia,  thfe  oleander,  &c'.  ,'fc 
may,  Uierefore,  be  tnity  said  that,  like  the  humahbody,  theMiltttJ 
vessels  grow  into  solid  fibres,  and  tlie  vessels  are  no  longer  bet^ 
viouB  to  the  juices,  which  becoming  sweet  and  thickening-,  thenov 
of  the  sap  is  much  impeded  ;  and  hence  absorption  and  secretion 
decrease  with  old  age.  The  glands  which,  in  the  first  instafice^ 
afforded  their  assistance  to  the  decayed  parts,  are  no  longer  abb 
to  ftct  with  vigour  sufficient  to  remove  the  vitiated  matter ;  henci' 
the  rot  settles  and  increases,  the  line  of  hfe  shifts  from  place  to 
place  to  ayoid  it,  and  grows  injured  and  weakened  ;  and  what  a 
of  most  consequence  to  the  plant  is,  that  the  tital  and  musculo^ 
strength  lessens,  and  the  vegetable  is  no  more  capable  of  thxC 
mechanical  power  of  action  on  which  its  health  principally 
depends.  It  is  impossible  for  any  person  who  has  not  exammed 
the  interior  of  plants,  to  conceive  what  constant  motion  they 
possess ;  we  must,  therefore,  look  on  them  as  an  apparatus 
adapted  for  the  performing  of  a  variety  of  chemical  ptocesses^ 
to  which  they  are  excited  by  their  irritability,  which,  therefore, 
must  keep  them  in  constant  action,  till  the  sort  of  torpor  whicii 
precedes  death  lessens  that  exertion,  Racing  them  in  the  eartb 
greatly  contributes  to  bring  on  tliis  state  by  Suspending  the 
proper  process ;  with  each  fermentation  they  lose  a  certain  por- 
tion of  latent  caloric,  which,  when  the  last  passes  away  at  the 
commencement  of  putrefaction,  hfe  itself  goes  with  it.  What 
then  is  the'liffe  which  disappears  thus  slowly,  which  Tjecdft^ 
extinct  like  a  passing  sigh?  does  it  pass  off  with  the  caloric,'  or 
is  it  caloric  itself,  thus  confined  and  made  latent  in  the  veOody 
part  of.  the  vegetable  ?  I  am  not  competent  to  answer  this  erute^ 
tion;  still  It  is  not  possible  to  pass  it  over,  in  treating  6r''flie 
nature  of  vegetables ;  the  exposure  to  air  nmkes  the  life  e^^piS 
rate  sooner,  because  it  hastens  its  fermentation ;  when  bH 
exposed  to  the  dew  throws  olF  such  a  quantity  of  caloric,  it  li 
then  disengaging  all  that  it  possesses,  and  which  has  been  cop- 
cealed  in  the  various  parts  of  the  plant,  and  death  ensues  :  if  ttiii 
passes  in  the  air,  it  is  done  so  quickly  as  to  fire  the  vegetable! 
but  if  under  ground,  it  merely  evaporates  as  the  air  oV  mois^an 
reaches  it,  and,  therefore,  requires  an  immense  tune :  still  6es^ 
is  the  consequence  of  both.  Darwin,  I  believe,  is  iricofifefl 
v.'hen  he  says  that  barleiy  acquires  not  half  its  sweethesS";lUt'dlf!t 
life  is  exiinct,  '^^  that" this 'iS  tlie  process  that  tills  it;  b^^. 
have  repeatedly  iriade  "b_arley  grow  after  fermentation  has  ta^ 

filac^,  ■  Eveiythirfg  which  mjuj'es'the  lifeof  the  plant  brings 'on 
he  saccharine  (ennentatvon  :  thus  pears  arid  apples  aregaSsrtd 
to  sweeten  thein'."  '  1    .        ;■ 

'  ^aii/ _procesyes  wiUbTing  oaWia  fiKt.e.t£9  towards  putrefatc- 
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tiop,  wjien  the  pkat  is  full  of  life,  though  certainly  sicl^niQg ; 
a^^.this  is  the. cause  of  the  swarm  of  insects  that  infect  a..siglL 
tree,;.  Wei  know  that  caloric  and  water  contribute  to  increase 
tile  aotriment -oi!  mankind,  hy  rendering  many  vegetable  n^te- 
rials  innocuous,  others  digestible  in  the  animal  Btomach,  and!  it 
i^peais  pajrticulariy  efficacious  in  promoting  the  sacc^^rine 
fermentatioa.  Darwin  supposes  that  it  could  contribute  to  ren- 
der.manures  capable  of  being  absorbed  by  vegetable  roota  in  a 
atate.^less  decomposition  than  by  the  slow  process  of  putrefac- 
tion. But  liow  the  process  could  be  shortened  I  cannot  con- 
ceive, sJQce  the  earth  suspends  every  effect.  It  is  certain  that 
the.Baccharine  process,  begun  in  vegetables,  will  render  tJiem 
more  fattening  to  cattle  than  when  given  in  their  perfect  state, 
especially  potatoes ;  but  then  great  caie.  must  be  taken  that  it 
does  not  go  too  far,  or  they  putrefy.  And  it  is  not  only  that  the 
aweetnees  renders  the  planta  more  agreeable  to  the  catde,  who, 
therefore,  eat  more  of  them,  but  it  corrects  the  acid  effect^"  of 
the  rind,  ^^^  converts  it  uito  mucilage.  The  only  deatis  ■which 
wiU  cut  short  the  process  in  plants,  that,  I  am  acquainted' witli, 
are  those  by  lightning  and  froat.  In  these  cas^s  there  ,i^  no 
fermentation.  The  vegetable  is  killed  in  a..taotnent..,and  ptitre- 
factiQp  :(md  decomposition  immediately  succeed ;  and  the  curious 
appearance  of  plants  thus  destroyed,  clearly  exemplifies  the 
dreadfij  destruction  that  has  ejisued.  I  cjin  perceive  no  differ- 
ence  in  the  two  ;  I  have  often  seen  potatoes  and  French  heaps, 
when  killed  by  frost,  appear  in  the  interior  aa  if  stirred  with  a 
tpoon ;  the  whole  is  deaU'oyed,  the  vessels  all  broken,  and  the 
muscles  torn  to  pieces  :  putrefaction  directly  succeedsi  and  ,the 
whole  is  decomposed ;  and  the  matter  is  tlien  dra\\;n  by  ilii 
Tari.aus  al^iutie^  to  those  juices  which 'ai'e  of  immediate  u^a  to 
the  plants  which  surround  the  decomposed  matter ;  tlie  w^r 
with  which  it  iu  mixed  gives  succour  to  all,  and  the  food  is  assi- 
milated with  the  vegetaoles  around.  To  understand  what  is  the 
next  process  (when  not  directly  absorbed  by  vegetable  roots)^  it 
would  be  necessaw  that  the  plants  be  confined,  and  not  mixed 
with  the  earth :  this  would  at  least  show  what  are  the  steps 
which  bring  them.back  to  mould,  to  which  a  part  must  certMiuy 
.  return.  But  1  have  particularly  noticed  that  the  vegetables  are 
80  far  froni  endeavouring  to  possess  themselves  of  the  putrefied 
m^er,  though  in  .great  part  decomposed,  that  the  roots  \vill 
Oftehiturn  from  it,  till  all  smell  has  passed  away.    .Ipdee'd  all 

eanl's'^e  bo  susceptible  of  catchino-  putrefaction,  that  natufe' 
IS  viiidoubtedly  guarded  against  this  tendency:  tlie  plagt; 
therefore,  must  be  completely  disorganized  before  its  parts' can 
mix  with  water,  and  be  ahsorbed  by  other  roots.  HoWtlioroog^y 
tlie^  doUi  this  prove  that ,  no  vegetable  can  be  of  it^?^,^  —tl.'-. 
till  it  is  completely  decomposed;  and  how  plainly  djf  ' 
the  folly  of  burying  young  crops,  whose  crude  .^Wj'53 
are"'»rilf  more  unfit  tfian  those  of  oWet  ^an\.W\Q  v 


tirti;-r&^*a4t.,  i  think  Miave  aiso  ptovtll  thai  as';_^!*^ -TO, 
tc^ti^itafe,  it  h  the  excess  of  bad  iDsjiagement  to  ptft  tK^'ll^ 
tbe  ^oJW^  ftgaja ;  and  as  to  trees  iuid  mots,  aShougTj'aieyJta* 
lao^  A^i^a  for  the  next  gener^on,  it  la  Wo  slow  a  procps^ra 
iw.i^  e.lpfeCttOiderive  any  advantage  From  It. 

ifriS  questi6n  of  what  is  the  life  of  a  plant,  is  more  <JiiEc!til(H& 
ajnswgi;,  :R^Dtf  r  suggested  that  the  life  of  an  animal  tm0tJm' 
"  a  sHbtiie  and  mobile  vapour  of  the  electric  Icind  ;  "  aiW  i|^-, 
not  this  he  of  the  nature  of  caloric  ?  1  have  TWerely  shijj«li|tw; 
th^.veeettihi^  dies  i  fijrtherlam  not  rampeteiit  to  jucl^,  eftM-' 
ciit%  m.^o  difficult  a  question.  But.  there  appear!,  -a  sreat  fleat 
of,a|ia(ogy  Between  the  death  of  llie  mote  perfect  animah,  an3 
vegetables,  and  still  more  between  insects  and  ve^fttaTilos ;  rui^i 
I  still  hope  that  fuilher  observations  atid  expenments  on^" 
deadi  of  plants  in  nw  troughs  will  enable  me  to  penetrate  "fhiTOff 
into,  this  sutaect.  I  feel  it  impossible  not  to  meditate  'to.'W 
tfjpi^  ai)d  am  anxious  to  obtain  the  most  correct  ideajs  I'tspea? 
ingvit-c^  An  examination  into  the  form  of  plants  has  enjKl^sSlf 
more  than  Xb  years  of  my  life  ;  sjidthe  first  cause  of  their  Acii't-^ 
^9gn4tat,.  of  course,  be  amatter  of  peculiar  interest  to  me;  ". ' 
"l.,  1  i     ^,apa,  Gentlemen,  your  obliged  humble  servant     -  ' 
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^;  Ah^tfkU  0?  an  Inquiry  into  the  relative  Importance  Wi 
':,^:Crystailiue  Tiirm  and  Chemical  CompOsiHoii  in  dclir'mm 
.^,fhf  Spe(^e^  qf'Miitcral  Bodies.    By  F.  S.  Beudaot, 

^"''  (Frt>mthe  Aiinalesdes  Mines.)  -^i  a 

f,i{CoN&i^£B4BLE  disputes  have  subsisted,  upwards  of  thif^' 
yQars>,  aipongmmeralogists  and  chemists,  concerning  the  prill'; 
viple  of  clasaili cation  apphcable  to  mineral  bodies.  Some iQiijoi^ 
mogjatjs.  have  adopted  the  results  of  chemical  analysU,  ot^SS 
tbe  GtystallogFaphical  characters,  and  others  ^ain  nav^  mu^ 
^ih  these  in  their  sy&te.ms.*  But  in  thus  combining  into.-Ol^ 
system  the  crystalline  form  with  the  chemical  compd^t)0^4 
^e^miderable  difEculty  has  arisen  from  the  attempt  to  de9i^ 
^ich  of  ithe  tyro  chajacters  ought  to  be  regarded  as  the  wsm 
^c^ntialjiD.tbe  determination  of  a  mineral  species.  ^ , .-. 

It  is  with  a  view  to  solve  this  dimsalty  that  the  autl^r  K^ 
t8d*rtaliea_tJj« -present  inquiry.  ^,, 

fIffr'Tb«illiia(i«Bi  Prof^jwor  <if  Freyberg  h45,liot  Toundfi  flu  cluaificatioB-ae 

'~'£rDaJ  characters  alunr.    U  15  fl)>\'i()a&lW.VTti^viu^^V^iM|U(«^^((dtit^ktf 

tythi  ia  (be  constructian  uC  tpec'ifiG  tiiainunm.  ....     1 
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t)^  M  tittii  taod^  of  claiifiilicalion  over  that  which  had  bean 
piKViodsly  used,  was  vexy  compicuous  ;  and  it  i^  tru6  that  thiir 
fjifiat^ipie  lias  beeu  eiQce  geaerally  adopted  in  geparating  th« 
species  inU)  varieties. 

ipiace  Bexgmm'8  treatise,  maoy  other  syatems  have  appeared, 
{wn^ed  more  <x  less  upon  his  pnnciples,  and  modified  accordillC 
to  the  existing  state  of  chemical  science. 

"jn  all  these  there  were  found  many  species  of  fliinerals  inca- 
pai^e  of  being  otlierwise  than  vaguely  defined  by  chenucaj 
^t^nctionfi,  and  the  number  is  continually  increasing.  Berze- 
Ims,  however,  has  very  recently  proposed  a  new  and  more 
methodical  classiftcation,  in  wluch  he  considers  the  oxides  of 
aluniinum,  of  sllicium,  &c.  as  performing  the  office  of  acids  in 
ik^  composition  of  mineral  substances.  His  treatise  is  unoueft' 
tiooahiy  the  most  ingenious  and  perfect  of  all  that  have  been 
founded  on  chemical  analysis,  and  it  will  doubtleas  be  Improved 
by  a  mofe  perfect  state  ot  chemical  science. 

In  general,  in  the  proposed  clajssiticatXon  founded  on  fhenueifl 
£^aractei'Si  minerals  of  tnc  same  species  are  deiined  to  ronsisl  of 
such  stAstances  as  are  similarly  composed.  It  cannot  be  denied, 
however,  that,  owing  to  the  irregumity  in  the  proportions  of  the 
constituent  parts  of  minerals,  this  definition  becomes  unceitaiH 
in  its  application,  and  the  chemical  determination  of  a  species 
viU- frequently  be  arbitrary. 

About  the  time  that  Bergman  was  employed  in  constructing 
iiis  q^thod  of  classification,  Rome  Delisle,  in  comparing  together 
variously  formed  crystals  of  the  same  substance,  discovered  that 
they  might  all  be  referred  toi  some  simple  fundamental  form,  of 
.^hicb  they  might  be  considered  modifications  resulting  from  the 
tmocation  of  its  edges  or  aisles ;  but  he  did  not  pursue  thisi 
i^ea,fuither,  so  as  to  apply  it  to  the  determination  ot  a  species. 

M.  Haiiy  at  length  appeared,  and  npt  only  multiplied  the 
otffl^ations  on  ciystEds,  but  was  the  first  who  applied  to  crystal- 
li^jrftphy  the  consideration  of  physical  character,  combined  with  ■ 
^i  bai<^ations  of  the  geometrician.  By  a  method  equkdly  iogs- 
9KtU8  and  exact,  he  was  enabled  to  demonshate  that  all  Uie 
ctystalline  forma  were  related  to  one  single  system  of  geometry, 
t^at  this  system  varied  in  relation  to  dilfereot  substances,  -but 
^TQS  nnifonu  in  its  application  to  all  the  yarieties  of  thesaift^ 
:Ar>mes;  and  he  thence  concluded  that  CrystaUization  was  tftW 
character  oiV'whlch  the  greatest  reliance  might  be  placed  in  ttjt^ 
.  (leterannation'^f  a  minem  species. 

From  this  has  resulted  a  new  classification,  inwhicharaittAnl 
speciee  is  defined  to  be  a  collection  of  substances,  of'  which  the 
intmant  molecules  are  similar,  and  composed  of' aimutr  eletneati-. 
I  mttimmmiar  at^mtrtUim.: 


264  M/Beudant  wi  the  CotincTion  between      (Aprii^ 

,lt  appears,   from  this  definition,  that  the  reanks  of  cheTnic«^ 

analyses,  and  those  derived  from  crystailoeraphy,  are  both  joind]^ 

reearded.     But  in  its  application,  it  will  be  seen  thatthe  aulliof 


gns  the  greatest  degree  ofimportance  to  crystallography;' 
from  any  particiilar  predilection  for  a  s'cience  which  he,  as  jC  wer« 
created,  but  in' ftonseqnence  of  a  strict  examination  ofeaw 
species,  and  into  the  degrees  of  exactitude  and  constan^J' 
observable  in  the  resolta  both  of  chemical  analysis  and  of  cr^ti^ 
lization.  This  preference  given  to  crystaUographical  charaetntf 
has  led  M.  Haiiy  to  separate  bodies  which  chemistry  had  phief 
together,  and  to  unite  others  which  chemistry  had  separated. 
The  same  elements,  and  frequently  in  nearly  similar  proportions, 
being  found  connected  with  incompatible  crystallization ;  noi 
oil  the  other  haAd,  elements  dissimilar  in  nnmber  and  propoittM 
beine  discovered  in  uniformly  crystallized  bodies.  =  'fi 

These  facts  have  been  shown  by  M,  Haiiy,  in  his  TaUeM 
Comparatif;  and  he  hence  concludes,  that,  to  detehnine  the  tfrt 
constituent  elements  of  compound  bodies,  it  is  required  to  eqxU 
rate  the  accidental  mixtures  from  the  result  of  the  analysis'. 
But  as  he  does  not  discover,  in  the  present  state  of  the  scirtice 
of  chemistry,  a  method  of  distinguishing  the  essential  elenttlitt 
from  the  accidental  mixtures,  he  conceives  that  the  cryBtaDogoS 
phi  cal  character  may  be  the  most  constantly  and  certain^  nSed 
Upon  for  the  classification  of  such  bodies  as  chemistry  WwM 
leave  undecided,  

These  conclusions,  which  have  received  the  concurrent  WBt^ 
tion  of  many  men  of  science,  have  nevertheless  not  been  adopted 
generally ;  and  particular  analyses  are  frequently  adduced  to 
establish  new  species,  in  opposition  to  their  crystallographtcil 
character.  ■      r 

Chemists  agree  generally,  with  M.  Haiiy,  that  ae<iideUt^ 
mixtures  enter  into  the  composition  of  minerals,  and  that  the* 
must  be  separated  before  the  true  component  parts  can'  be 
known ;  but,  they  observe,  that  in  many  case^  it  would  be  neces- 
sary to  separate  one  half,  ortwo  thirds,  of  the  compound,  in  order 
to  produce  an  accordance  between  the  chemical  and  ctyatdkt-  i 
graphical  characters,  and  they  have  considered  this  ptopfOftiOB 
too  great  to  be  the  result  of  accident.  It  is  to  eloeidBtt 
this  circiimstanoe  that  the  following  experiments  were  undW- 
taken. 

It  is  now  generally  known  that  the  same  compound  constant^ 
gives  the  same  crystals ;  but  the  inverse  of  this  propositiofl, 
which  Would  infer  similarity  of  composition  from  similarity  of 
form,  is  true  only  in  theory,  or  when  the  compound  is  perfectly 

fjure.     In  natund  compounds,  as  well  as  in  those  produced  in  the 
aboratory,  it  is  frequently  contradicted  by  onr  experience. 
Mjnei'alogists  explain  these  differences  of  composition  by  suj^-. 
posing  the  addition  of  accidental  mixtures  to  the  constitueiK 
g/eaieiitii  of-bodiea.  al&9\i]^|  ~ 
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t^em^TeSi.we'caiHiot^eterniiDe,  wiUi  precdaion,  the  amount  of 
the  extraneous  matter. 

'Chenuatei  on  the  contrary,  do  not  admit  these  accidental 
eompounds  on  so  large  a  ecale.  ,     ■ 

■  It  appeared  to  the  author  that  the  problem  iiii[r!it  f  eceive  some 
iDaBtj'ation  from  a  series  of  experiments  en  siicli  substaoces  as 
rpjgbtbe  componnded  and  decomposed  at  plpasure ;  as-these 
wnUd-enabie  him  to  determine  the  proportion  of  accidental 
uixtwre  capable  of  entering  intO'  the  composilion  of  .ft  -bs^ 
witbtrnt  aiiecting  its  orystaUine  Ibrm.  i  ,     nj,  „„, 

^  .  Mixture  of  Sulphate  of  Copper  and  Sulphate  o^Irjja'.  .''v'. 
V  It  had  been  long  known  that  a  misture.  of  equal  parts,  of  sul- 
Tpbate  ofiron  and  sulphate  of  coppes  would  au^rd  rhomboidal 
crystals  similar  to  those  given  by  sulphate  of  iron,  the  diagon^a 
of  their  faces  being  to  each  other  as  V  7  to,v'  10 ;  but.  this 
remarkable  fact  did  not  determine  all  the  proportions  of  these 
two  salts  capable  of  producing  this  rhomboidal  crystal.  The 
aatborV  first  researches  were,  therefore,  directed  to  thia  point. 

He  mixed  sulphates  of  iron  and  of  copper  in  various  propor- 
ttona,  and  produced  crystals  from  the  solutions.  Equal  parte  gave, 
as  before,  the  rhomboidal  form ;  but  by  increasing  the  proportion 
of  sulphate  of  copper,  he  at  length  obtained  crystals  similar  in 
ibrra  to  those  of  the  sulphate  of  copper ;  and  by  varying  the 
experiments  he  ascertained  the  proportions  that  would  give  eitlter 
fenn.  > 

■  He  at  first  concluded  that  the  crystals  which  were  produced 
contained  the  same  proportions  of  Uie  two  salts  as  the  mixture; 
but  by  analyzing  the  crystals  *  he  found  the  proportions  vary 
Kccording  to  the  degree  of  concentration  of  the  solution. .  The 
•oipliate  of  iron,  being  the  most  soluble  salt  of  the  two,  remained 
tn-'tiie  gfeatest  proportion  in  the  scdution. 

>-  ft^uently  after  obtaining  crystals  of  the  forni  of  sulphate  of 
iron  from  some  given  proportions  of  the  two  salts,  part  of  the 
crystals  werere-dissolved,  and  again  crystallized ;  and  by  repeat- 
ing this  process,  it  was  found  that  the  proportion  of  sulphate  of 
iron  in  the  crystals  became  less  and  less,  and  at  last  was  so 
•mall  that  the  crystals  assumed  the  form  of  those  of  sulphate  of 
eopper.  Thus  crystals  which  contain  20  parts  of  sulphate  of 
iron  and  80  of  sulphate  of  copper,  retained  the  form  of  sulphate 
nf  ivwa :  -  then  being  successively  redissolved,  and  again  crystal- 
lized, were  found  to  retain  the  same  (brm,  although  tlie  sulphate 
of  iron  was  reduced  first  to.15,  then  to  about  12,  and  lastly  to 
Only  9  per  cent.,  wh'c^h  appears  to  be  the  limjt  of  proportions 
affording  the  rhomboidal  crystal;  for  on  again  redissolvtug  and 

•  Tbne  crytlal)  ntre  auHlyzcd  by  dlaBOlring  in  pure  nnler,  and  prccipi latin; 
the  Iron  b}r  pvrr  aminonia  i  and  tbe  priiporlinn  of  «il|>hale  of  iron  nai  conputeil 
according  lo  thfanaljih  ofrXinrau,  wblch  |ivrsSS  v^il^  o^  i>u\i>Vntu>:v;\&\o  V^ 
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ttfyatalligmg,  the  focm  of  <be  sulphate  of  oiffKr  wiMrf 
containing  only  7  per  cent,  of  sulphate  of  ircia. 

'These  ctysiiifi  are  tcao^iaeent,  and  of  a  greenish.  >bIuB^  .in 
as  contain  only  9  to  12  per  cent,  of  Gttlphateoftfoa,  ftn^jpill ' 
to  rapiA  aitetation  on  ezpomue  to  the  air.*  , , ',  ~ 

Mixture  of  Sulphate  of  Zinc  and  HulpluUe  of  Ireei, 
On  repeating  the  experiments  above  licscribed,  with  the  ai^ 
phate  ei  sine  of  coMnnerce,  aontaiiiins  about  six  ner  oent,  of 
sulphate  of  iron,t  it  was  fomnd  that  the  crystal  ot  sulphate  4f. 
iron  was  produced,  with  the  proportion  of  15  per  cent,  of  ^at 
salt ;  and  when  only  1 0  per  cent,  was  present,  the  sine-  ciyslak 
lization prevailed.  On  euccessively  redisHolTing  the  testate  thus 
obtnined,  and  again  crystallizmg,  the  proportHni  of  aulphsleJGf 
iron  in  the  new  crystds  continually  incveaaed,  ooatmytotiK 
result  obtained  with  sulphate  of  copper. 

Muture  of  the  Su/phaies  of  Zinc,  Copper,  andiron. 
It  haa  appeared  that  the  sulphate  of  copper  requires  ajne  fg^ 
cent.,  and  the  sulphate  of  zinc  16  per  cent.  (^  sulphate  of  iaoa  (o 
produce  the  ihontboidal  crystal :  on  continuing  the  aeri^  ^ 
experiments  in  order  to  ascertain  the  proportion  nea^Eu^y^tj^ 
pioduoe  the  same  crystal,  when  the  sulpnates  of  oopperaod 
xiuc  were  both  ux  the  solut)<;in,  it  was  found  that  less  thaa  t^ree 
per  ceot.  of  sulphate  of  iron  was  sufficient;  aadthe  crystaQisft- 
tion  took  place  more  readily  than  when  the  sulphate  of  irop  wqs 
mixed  with  either  of  the  other  salts  singly.  It  is  reiiiatkft>bb 
that  the  addition  of  a  smaU  proportion  of  aulphate.  q£  cppwr 
added  to  the  sulphates  of  anc  and  iron  should  occa^ifjbB  uts 
change  in  the  proportion  of  sulphate  of  iron  necessary  to  pro^me 
its  peculiar  crystal ;  (uid  the  experiments  were  vanetj  ,Mtf 
repeated,  that  the  correctness  of  the  results  might  be  dspeiidi^ 
upon  ;  to  80  parls  of  the  crystals  of  the  sulphatb  of  ziac  vf<OfW)r 
raerce,  containing  six  p^  cent,  of  sulphatt!  of  iron,  wexe  i^ldefi 
20  parts  of  sulphate  of  copper ;  and  from  the  solution  t^  {i^uo^ 
bimlal  crystal  was  obtained.  It  was  also  obtained  froni  a i^tidwe 
of -J-  of  sulphate  of  zinc,  containing  only  from  two  to  fouf  ffg 
ceat,  (f[  sulphate  of  inm,  and  4-  of  sulphate  of  copper. ;  h^  (p 
incteftsing  the  pi-uportion  of  this  latter  salt,  its  own  cryBt«l  wv 
produced.  Pure  sulphates  of  copper  and  of  zinc  were  Toix^^yi 
vsrioue  proportions  ^  but  only  the  crystals  peculiar  to  these  saUs 

*  Wben  the  ttil|iliale  of  ir*H  i«  is  tatJI  qaaniily,  it  is  B«cetiwy,  in  at^ert* 
bbiain  ihc  rhombuidal  cr}jb|l>,  lo  twicenlraie  ihe  ^oluibn  rtLpidl}  by  beat  M  lie 
pnint  of  cr^italtiiation.  If  krt  locTSporaie  iIokI^.  some  crystali  of  theialptwle 
□r  copper  were  Tounri  Dearly  pure,  and  ochers  conlaining  an  indeterminatF  miitiif* 
fli  bothtalu. 

i  Tu  aicerUin'tbe  pivpnrHDB'  of  Hilj^SMe  of  iron  Id  thte  cooipaBDd,  ttBd  la  (bt 
crytlatf  afterwaMt  obloiiied,  a  giim  qiMalit]'  naa  diiuottMl  ia  pure  wsii  ~ 
tolotloa  vaj  SUerti,  and  (he  irnn  pietipiiawd  bj  m  lolutiao    ' 
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viftn  obtaineti ;  and  v^en  the  popoitioits  nere  e<^mO,'  tiieiibrp' 
Was  that  of  the  sulphaOe  of  copper;  but  on  adding  aveiyiiaiiiMa 
^gftWitity  of  6Ul[^at«  of  iron,  tne  riiomboidal  crysttl  wasiniBte- 
ffiMfilypnjdiiced.  j    ■ 

On  mbnng  various  other  saltE,  equilly  refaarkable  reacts 
Were  not  obtained  ;  and  it  was  gjenerally  necessary  to  add,  at 

I  kn&t,  One  half  of  any  given  salt,  in  order  to  obtain  its  peOuUor 
cmtdJ " 

tn'dte  cawrfie  of'tti«fie  experiments, it«aB»cmaiked  t^atoom- 
p0ntitib  bf  t)l«   Same  avid,  with  differaot  bases,  mixed  more 

1  rMritly^  tlMi  compounds  of  the  same  hme  with  different  acids. 

I  Wb#re  the  bu^es  and  acids  both  diltered,  tiie  miKtare  took  place 
in'iMily  Bmoll  quantify. 

i'^Tbese  results  appear  to  lead  to  the  followira?  important  con- 
i!htAohB, 'Illative  to  the  classification  of  nBOraub. 

in  a  chemical  compound  where  no  indicttticn  of  mechanical 
tAi£ture  *  appears,  it  nas  been  shown  that  a  foreign  ingredient 
tttaybe  present  in  only  indefinite  and  small  proportions,  and  yet 
ei^vctse  the  important  function  of  determining  the  cryataHine 
(btnt'-df  the  compound.  The  same  law  may  be  reearded  as 
t^ip^iiig  te  tninetal  compounds  also,  end  wiH  explain  the  anonm* 
ttes  frequently  observed  to  exist  between  their  cnemieal  analyets 
and  CrjiMallographical-character;  incompatible  crystallizations 
hafitltg  been  found  composed  of  similar  elements,  and  identiotd 
ttMifttfe  of  widely  diflering  elements.  And  it  is  not  extraordinary 
ftit(  Ais  should  be  the  case,  considering  the  vanety  of  KiAstaraces 
tiWnetAed  together  in  the  same  Ibrmation. 
'  Bht  as  the  chemical  products  of  the  experitwIMB  alre«dljr 
detailed  were  mere  mixtnreB  of  the  several  salts  employed^  and 
ftsth^minei&l  whose  analysis  is  at  TtTiance-witb  its  ctystaiBine 
fitta  toay  also  be  considered  as  a  mixed  compound,  fcow  are 
AHMe  to  be  arranged  in  our  cabinets  ?  Let  us  first  eoasidCT'the 
9(3tne  crystals  already  deatribed.  These  may  be  regarded  s« 
CDBHiosed  "of  sulphnrK;  acid,  and  the  oxides  of  copper  and  iron; 
odTOTc  and  iron,  or  copper,  zinc,  andiron.  The  chemist  may 
CAiMkler  these  as  double  or  triple  aalta ;  but  as  it  is  known  that 
ftis  aingle  salts  employed  may  be  in  solution  together  wilboM 
HMtnal  decomposition,  and  as  the  sulphm-ic  acid  in  the  mixUne 
i»  'fotmd  hi  the  proportion  necessary  to  saturate  separately 
the  O-Vides  employed,  the  compound  salts  produced  must  be 
regarded  as -simple  mixtures  only.  In  classing  these  tehemiei^*, 
the  place  assigned  to  each  would  be  regulated  by  the  salt  found 
te-ezoesB ;  but  in  the  instance  of  mixtures  of  «iual'partB  of'  two 
'itiJ^K  stUts,  the  chemist  would  be  reduced  to  the  neceasi^  Af 

«  LKbptcfni  mecbanicalaiiUirE,  ttmt  rpccin  ii  nai  induiIcJ  uf  «hkb  At 
FoaUinfcleaa  uudtlMM  wit  W  !><Mid«MAft<l)ip*i  tb«  craiai  of  qiuulz  ibere 
|kciiigiDael]'inTnttri,Md  lu-'  .  ib.^  by  lAr  n-'"indte  oflioc,  wblcb  b«<ciy>- 
Utf l2ed  ftmod  tkem. 
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clasBiag  tliis  coraponnd  under  each  oi'  its  component 'spociea, 
and  would  thus  render  tis cI;issificatioii  much  coiifufiet^. 

If,  on  the  other  hand,  we  class  tliem  cr<^staUogr<ipIiicany,  tbar 
will  all  be  arranged  with  the  Bulpiiates  of  iron  j  but  beijL^ce  WOWS 
restdt  the  inconvenience  of  classing  witli  one  substance  3>  cjgnt^l 
containing  an  accidental  mixture  of  aa  furaa  ^7  percent,  ofo^^ 
substances,  although  duBtiag;uistied  fiom  pure  sulpliate  of  iron,  t? 
adding  the  terms  mixed  witli  such  or  such  other  snbatanqes- - 

On  comparing  the  modes  of  reasoning  of  the  chemist  a^  the 
crystallographer,  a  decided  advantage  appears  in  favoiw  f^.fy 
latter.  The  chemist  would  be  undecided  whether  fio  cov^^ 
the  compound  as  a  mixture  or  as  a  triple  salt,  wore  itnbfnr 
the  conformity  observed  betweeu  the  proporlion^f  acid contaiBed 
in  it  and  that  required  to  saturate  the  beses  separately^,'  which 
proportion  may  be  merely  conjectural.  But  tlie  crystaDogii^tt 
would  decide  on  its  being  a  sulphate  of  iron,  containing  a  mix- 
ture of  other  elements.  Knowiug  that  similar  compounds  cry%- 
tallize  in  similar  forms,  and  dissimilar  compounds  in  disbitoiJiic 
forms,  he  would  be  led  to  conclude  from  identity  of  fgrm,  in-the 
instance  under  consideration,  that  the  sulphates  of  oopper  slid 
unc  were  simply  mixed,  and  not  chemically  combined  with't&t 
sulphate  of  iron. 

But  both  these  methods  of  classification  possess  their  iacDn- 
veniences.  In  (Hie  are  ranged,  under  the  sulphates  c^,nBC,#id 
copper,  salts  presenting  the  form  of  sulphate  of  iron ;  .aod^  ihe 
other,  the  sulphate  of  iron  is  made  to  embrace  i  BEUt^isllUMt 
wholly  composed  of  sulphates  of  copper  and  zinc.  It  afffiSfSt 
however,  that  these  anomalies  may  be,  in  some  degree,  corredted, 
by  classing  with  the  sulphates  of  iron  all  tlie  crystals  ,pr«sentiDg 
the  form  of  that  salt;  and  if  the  proportions  of  that  aQd.the 
other  salts  he  equal,  giving  it  that  place  alone  ;  but  whsT^-tlM 
sulphates  of  either  zinc  or  copper  predommate,  theu,pl^iitg  it 
also  under  the  class  of  the  predominating  salt. 

If  this  principle  of  classification  be  admitted  in  the  instances 
alluded  to,  there  appears  no  reason  why  it  should  not  be  extended 
to  mineral  substances  presenting  sunilar  discrepancies  betVees 
their  form  and  composition. 

But  there  is  a  mde  difference  between  our  mixed  salts  wd 
mineral  mixtures.  The  elements  which  the  chemist  finds  intfae 
salts,  are  known  to  combine  in  definite  propoitions,  to  fi»a 
compounds  which  are  well  understood  from  repeated  analysis 
and  synthesis,  and  of  which  the  civstalline  form  may  benicter* 
mined  with  precision.  But  mineral  bodies  do  not  possesA^tlui 
advantage ;  for  no  mineral  compound,  except  dome  few  natunl 
salts,  has  been  produced  in  our  laboratories.  We  know  the 
composition  of  minerals  only  from  analysis,  which  frequently 
exhibits  difference  of  composition  in  the  same  species,  and  simr- 
Jarity  of  composition  in  different  species.     We  do  not  know  thd 
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definite  proportions  in  which  most  of  the  elements  of  minerals 
ediUSMfe.  Uf  th^  earthf(  particularly  ire  are  i^orant,  and  yet 
neariy  Ualf  {h<g*i!jiineralB  known  contain  proportions  of  diese.  It 
St  mipM&ible,  thfeil^&rey  in  the  greater  number  of  the  minerals, 

ten  "vrld'  are  led  hf  aimlysis  to  regard  %A  mixturefif,  to  determine 
_  \atti1iire  of  the  compomids  of  wmch  the  mixture  consists;  and 
^  ifinst,  cbni^equently,  renoxmce,  as  respects  these>  the  double 
dassiftcation  above  proposed. 

There  are,  notwithstanding,  some  mineral  species,  to  which 
fhe  foregoing  reasonings  may  be  allied.  Let  us  take  grey 
copper  &  an  example  ;  in  the  analysis  of  which,  Klaproth  has 
obtained  the  following  results  : 


■COMVOIfEirTt 

FROM  St.  Wchkel. 
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In  separating  successively  from  these  elements  the  proportions 
rMiHTed  to  constitute  the  known  compounds^  copper  pyrites, 
swphiiret  of  antimony.  Sec.  we  shall  distnbute  the  results  or  these 


Mwyses  as  follows : 
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But  as  the  crystalline  fonn  of  the  mixture  is  that  ofthe  copur 
pyrites  on!y,  we  may  arrauge  it  firet  under  that  epecies  ;  andap 
the  specimen  described  in  the  first  cohimn  does  not  contain  a 
notable  «xce»s  of  any  other  compound,  it  may  stand  y^th  the 
COfyer  pyrites  only ;  the  sfjecimen  in  the  ^econd  ccdu^  OMy, 
fupcogdiog  to  the  rule'  proposed,  hv  4fmn^^  &U6,u{diK,jk| 
fM^huret  of  Mitiniony,  from  th«  large  pro|)ortioii  of  tti^it  ^iiWwM, 
isd^ined  in  tt;  and  the  third  specimen,  f(»r  t\w  bai)i£  {f)|^U 
may  be  jJace^  also  with  the  copper  pyrites.  *        .    '"j 

The  author  Has  preferred  borrowing  an  inustiative  ex9i^^^a 
the  eysteii)  of  claBsificatiQi)  he  has  suggested,  from  the  stwcta 
grey  copper,  because  that  eubstance  aijmitt^d  the  closea^wmX 
cation  ofhia  reasooiug:  but  as  tJie  tetrahedra]  fonn  rn^iy ^^ 
to  many  other  compounds,  it  is  impossible,  at  prespni,  tft.Bn^ 
decideilly,  that  it  is  derived  from  the  copper'  pyrit^MnjK 
instance  under  oons ide ratio n  ;  and  although  it' was^  t^' 'mmS^ 
of  Rome  Belisle  that  it  was  so  derived,  the  ^ufhor  ihuKsx 
aaft;r  still  tQ  cojltinue  the  grey  copper  as  asep'aratS  species. 

It  would  be  possible  to  produce  other  examples  of  minMiI 
mixtures  capable  of  the  same  kind  of  anatysi^,  but  Ae  njm 
isVery  liolitcd.    Of  the  combinations  of  the  elenients^pf 
greater  part,  and  particularly  of  the  earthy  substances,  we  1^ 
jQotliingi  and  we  leam  from  analysis'only  the  eleimtUs  df'cl^ 
rppnad  bodies,  and  not  the  different  species  that  coristita^j 
^ppound.     Hence,  although  the  results  of  analysis  "^i^l^ 
oa  Xo  infer  a  mixture  in  the  body  we  examine,  choraislj^j,  m  a 
present  8 t^e,  cannot  discriminate  it»  extraneous  froni/its^'i^ 
meoi^ry  principles.  '       '  "^ ' 

.'   The  nnneralogist  will,  thererore,  proceed  with  greate^'ii 
fy  adopting  the  single  classification  founded  on  tWcr^ 
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farm,  latS  ibe-  proporEions  arc  ascertained  in  which  Xhz  earths 
combine ;  and  we  are  thas  directed  with  certainty  to  the  mode 
pt  dOtible  classification. 

.  An  extract  of  the  report  of  Messrs.  Hany,  Vauqtielin,  and 
Brochaht,  on  the  nieiboir,  is  appended  to  it  in  the  pampftfet. 
^This  report  approves  the  deductions  of  the  author  in  Cavonr  of 
the  crystal lo graphical  character  as  a  basis  of  arrangement.  It 
^o  replies  to  an  objection,  which  the  facts  contafned  in  the 
ifiemoir  may  be  supposed  to  raise,  against  the  adoption  of  this 

it^is,  by  Eaymg  that  all  which  crystallography  attempt*  to 
decide  is,  that  sulphate  of  iron  is  present  whenever  the  crystal 
of  sulphate  of  iron  is  produced,  and  that  felspar  is  preseat  whea^ 
-•-        ctystalof  felspar  is  formed. 


Article  IV. 

isuui.'_>  A  Plan  for  a  Fire  Ship,  •tljutiiiH 

4iibn:.  f'lno tciht\t^    , 

f.  (ttfi'ii'  (To  Dr.  Tliomfton.)  .  .,"f,r-,.a^^  *rtt 

J"'  ^in  fmKn  sm,  b«*».i,  Heart,  k>.  i,  xiksp 

•  ■'^tt'fetlowlng  plan,  which  I  proposed  in  Ure  ye^  IftM,  fiJrttK 
TOStrtJftfion  of  the  enemy'g  flotilla,  being  now  to  a  certain  degree 
fcrfirtih;  I  send  it,  with  your  penaission,  for  pubUtatitin  in  the 
Anii/aU  ofPhiloiophi/.  It  is  but  fair  that  we  shoidd  derive'  advan- 
tage firpm  the  invention  of  our  counllrymeil,  and  nOt'be  dovflbly 
fttoowd,  as  in  the  case  of  the  torpedoes  used  by  the 'Americans 
^j&akt  oUt  'men  of  war,  by  havmg  onr  own  weapons  Inrned 
^iSnsi  ourselves,  and  arming  our  Toes  to  our  own  destractidn. 
!f  nave  flo  doubt  but  that  a  fire  ship  steered  as  described  in  tht 
liHowing  'page,  might  be  sent  down  and  fall  on  board  a  ^fS^ 
teee^X  laying-to  to  leeward  before  she  could  trace  about  the  sarn 
jlb^gUn  silflicient  way  to  avoid  it. 

" —  "  I  remain,  my  dear  Sir,  yours  very  sincerely, 

:         "'^  Makk  Beapfot.' 

"^'Wpv^oaed  that  a  vessel,  loaded  as  a  fu-e  ship  with  combtSl- 
Hh'e  materials,  should  carry  at  its  raast'e  head  a  large  flag 
(afUV  tlie  manner  of  a  vane),  attached  to  a  spindle  passed  ribafi 
l|^  iDoast,  through  one  or  more  iron  rings,  and  turning  in  a  socket 
oh  the  deck  :  near  the  lower  part  of  the  spindle  miiat  He  affikefi 
tlie '  segaieot  of  a  large  cog  wheel  running  into  Wiother  cQlre- 
Ij^n'dent 'wUh  i^^-pie  end  of  the  tiUer,  whti*  istob^'bon- 
stfucted  of  a  diiffWIwh  for  the  purpose.  Tlte  yeBsfSl'thgn  tmd^ 
ful  b^ng  P"*',**'^  '^'wind,  with,  the  helcft'  aiih(a8mp;,,|nu 
tmbtiue  to  Jptoci'  111'  ition  ;  because  at  the  instatitof 
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its  iaQiiig  off  it  woul4  be  couotetacted  by  the  openttioii  of 
flaK,.:i)foii.Uj.e  .tillei'j  and  restored  to  its  original  courae.* 

By  this  contrivance  the  vessel  when  under  sail  may  be  steercf^ 

S'^.&r  the  helm  has  been  put  in  a  proper  position,  either  befoit 
e  wioi),  OQ  a  wind,  or  on  ajiy  iatermediate  point,  with  aa  aixKhi^ 
accuracy  as  by  a  good  helmsman.  To  preserve  the  vessel  ftM^| 
being  smk  by  the  shot  or  shells  fired  at  it,  the  hold  should  Vk- 
fiUedwili. .empty  casks  tightly  bunoed  ;  and, for  the  prevenfifin^ 
in  the  event  oFale^,  of  flie  deck  being  blown  np  by  the  baoy^ 
ancy  of  the  casks,  placp  strong  pieces  of  timber  on  the  u^[W 
part  of  the  deck,  from  the  stem  to  the  stern  post,  through  ivlucli, 
and  80 m^  of  tlie  beams,  have  eye  bolts  driveo,  the  eye  pot 
imder  the  deck,  and  as  many  iron  chains,  or  etraps,  hQOKed  inlb 
the  eyes,  and  the  other  ends  firmly  secured  to  the  kelson.  ■  ■ 

The  mast  shouldiiot  be  very.tamit,  which  would  render  itiooie 
hable  to  be  struck  by  the  shot,  and  the  sail  should  be  square  if 
the  vessel  be  designed  to  go  before  the  wind.  The  utmoet 
range  of  a  shell  is  4,400  y^ards ;  if,  therefore,  the  vessel  be  snb- 
mitted  to  the  guidance  of  the  flag,  and  run  at  the  rat«  of  euht 
nulesperhour,  it  wiltsail  that  distance  in  about  IS  loinatea,  ^te 
fusee  must  be  cut  accordingly.  A  flag  with  a  fly  ten  or  ttwdns 
feet  long  will  have  ^ery  sufficient  power  to  steer  a  vessel  of  a 
mod^'ate  size.  The  experiment  of  steering  a  model  1^  a 
flag  has  been  tried,  aud  tound  to  answer  with  great  accmafy. 
,  As  soon  as  the  lire  vessel  is  sent  down,  if  the  men  of  W8^l^e^• 
to  fire  with  powder,  an  advantage  would  be  obtained  in  the 
•moke  dnving  to  leeward,  and  enveloping  the  object  in  ob^mity. 
Two  ciroumr  segments  of  wood  may  be  used  instead  ^JiOS 
wheels  ;  one  £xed  to  tlie  Bag  spindle,  the  other  to  the  extji^^ii^in 
of  the  tiller,,  the  tiller  ropes  crossing  each  other,  and  th^  ^^uu 
&stened  to  the  outer  parts  of  the  circular  segments  ;  the  n^i 
being  tangents  to  tJie  circles,  the  power  on  the  helm  will  alw^ti 
be  the  same.  The  vessel  may  be  brought  to  an  anchor,  tf  t4qw- 
aite,  amidst  the  enemy's  ships,  riding  under  batteries,  by  h^y*"" 
the  anchor  suspended  from  the  tafrail  by  ,iju:ans  of  &  »' 
fastened  to  the  cable,  and  immersed  equal  to  the  depth  ol  ..  . 
in  which  the  ships  are  riding ;  the  moment  the  anchor  toucfaei 
the  ground  the  stopper  will  break,  and  tlie  requisite  quanti^pt 
cah^  will  run  out,  and  the  vessel  be  brought,  up  by  the  V"**" 
A  chain  shoidd  be  added  to  prevent  the  inner  part  of  the  c, 
.fi'pm  being  burned.  In  case  a  current  sets  along  tlie  coast  ol 
^hii^h  the  enemy's  vessels  aie,  riding,  a  proper  alloWance.is 
.,  #iade  for  the  drift. ' 

',  jj-Jf  casks  were  filled  with  inflated  bladders,  it  wouldpr^^ 
-.iiUjerr  becoaiiug  useless  by  a  shotyhole  :  should  the  flotiaa  to 

ts  light  draft  of  water,  i.  w«,«Mjid»||<iji  f^»Jfm 
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i^Jbififcfid  be  Qiunerous  and  occupy  a  considerable  line,  several 
fins  slu|»B  oufl^t  to  be  employed,  divided  into  three  divisions; 
one  division  Deing  sent  down  with  the  wind  on  the  quarterj^ 
iuQother. before  the  wind,  and  a  third  on  a  wind  ;  the  last  will 
agpby.tkois^fWhich  cut  and  run  to  leeward.  The  decks  should 
X^ioiji^i^.w^  stoaes,  or  some  heavy  materials,  that  on  blowing 
j|p.jnp]re  mischief  may  be  done  to  the  foe. 

jEftjoost  advantageous  time  to  send  the  fire  ship  among  ves- 
^^t  anchor  is  at  me  commencement  of  the  flood,  that  incase 
.  Sf:'(yjt  and  run  on  shore,  they  may  continue  striking  during 
l^jrj^e  of  the  tide ;  and  tlie  most  disadvantageous  is  at  the 
fffib^  pf  half  ebb,  at  which  period  the  tide  faUs  the  quickest, 
^4  is^  consequently  the  most  proper  time  to  lay  a  vessel  on  shore 
tdsave  the  erew. 


Article  V* 


JS^f^untofa  Meteor,  apparently/  accompanied  by  Matter  falling 

-JfrQin  .  the   Atmosphere,  as   seen  at   Cambridge  by    Professor 

TSf,  1)*  Clarke,  of  that  University,  and  other  Persons  who  were 

^ye.  Witnesses  of  the  Phenomenon.      In  a  Letter  to  the 


*  ^day,  Feb.  6,  beiiig  in  company  with  two  other  persona  . 
i^'yieire  walking  with  me  in  the  fetivirons  of  this  University,  1 
f^f  Bftiisfaction  of  seeing  a  large  and  very  luminous  rhcieor 
'tfie' northern  pSirt  of  the  hemisplrore,  descending  vertically 
nsKm  the  %etiith  towards  the  hbrizon.    My  attention  was  cillea 
tbw^s  itby  an  exclamation  from  one  of  our  party  who  called 
''fmjt^*  **  Look  at  that  Light!'*     The  atmosphere  was  perfectly 
'  ^edx  and  serene,  excepting  a  haziness  near  the  horizon  towards 
.  tike  north ;  and  the  sun,  in  a  cloudless  sky,  was  shining  in  gre'at 
spjenddur.     It  was  about  two  o'clock,  P.M.    The  first  impres- 
.  slpn.upon  my  mind  in  beholding  it,  was,  that  a  lacerated  balloom, 
pwin^  to  some  accident,  was  coming  down  in  ruins ;  but  the  in- 
^  i/b^e  Ught  with  which  it  shone  opposed  to  the  foil  rays  of  the 
iyi^  .almost  as  instantaneously  convinced  me  of  its- real  nature : 
its  decent  was  extremely  rapid,  and  being  so  perfectly  vertical, 
alid  .the  shape  of  the  falling  body  seeming  to  inmcate  the 
precipitation  of  matter  in  combustion,  I  expected  to  see  it  strike 
'^  m^  earth  j  but  when  it  arrived  within  about  fifteen  degrees  of 
*  the  horizon,  it  disappeared ;  there  being  as  before  stated  a  hazi« 
nesB  towards  the  north  extending  i^mrards  firom  the  earth  about 
12i8egrees.    Before  the  meteor-ki  it^-  "pparentfath  reached  this 
fog-bank,  it  disappeared.  '^  - 
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"■^'ProbaWy'Sftoi'frther  account  of  this  phenomenon  wal  reach 
von;*  in  the  mean  time  I  send  yon  my  brief  statement  of  the 
tact ;  having  been  an  eye-witneas  of  it.  Thia  ia  the  third  great 
mettOT  which  I  have  seen,  in  this  country  ;  the  two  former  Hap- 
pened many  years  ago,  during  the  night,  and  were  seen  all  over 
Murope;  that  of  the  year  1783  was  one  of  them  ;  it  diffetet|,in 
the  direction  of  its  course,  which  was  nearly  horizontal ;  attKoi^h 
,  iiteUned  at  a  smali  angle  towards  the  earth.  The  forih  ,of  the 
present  nirtHW  as  seen  from  Cambridge  was  smnfevtK'ai  tike  tha 
of  a  Florence  flask ;  it  left  a  train  upwards,  which  was  broken 
into  knots  of  lig/tt ;  and  the  lisht  beaming  from  thje,  body  of 
the  meteor  was  ao  intense  tnat  although  opposed  .icn  the 
son's  orb  it  shone  almost  equal  in  efiulgence  to  tnat  luminaw ; 
and  I  have  no  doubt  but  that  if  it  had  happened  dui'iilg,.the 
night  it  would  have  equalled  in  its  effect  either  of  tlie  ffl«*e(?rj( 
before  mentioned.  That  a  fall  of  matter  has  taken  place  some- 
^vdiere  towards  the  north  there  can  be  Uttle  doubt ;  although  it  be 
imcertnin  of  what  nature  it  may  be,  or  where  it  fell,  whethepiu 
the  sea,  or  upon  the  land.f  Your  readers,  in  their  own  opinioi^s 
respecdngtlie  cause  ofthis  me(fi07,  will  perhaps  differ  from  mine; 
but  the  theoiy  of  the  phenomenon  seems  to  me  to  he,  verf 
simple;  namely,  that  its  appearance  is  entirely  due  to  the'AHiC 
and  ^'g^'  eTolved  during  the  transition  of  a  body  from  the  aeri- 
Jbtta  to  the  solid  state ;  a  theory  at  present  most  happily  lUudb^tfid 
hy  A  recent  experiment  of  the  ignition  of  platinum  wire,  coiled 
around  the  wick  of  a  spirit-tamp,  which  exhibits  htat  ^jA'Mght 
fof  hours  after  the  extinction  of  the  flame  of  the  lamp  so  long  as 
lay  of  Iheai'coftd/ remain;  an  experiment  of  course  well  knfnJa 
^  yoii  because  it  has  attracted  such  general  notice  in  the 
metropolis.  I  am  ienorant  of  its  author;  but  the  natuee-tof 
it  b,  I  understand,  tnus  explained;  that  "  the  hydrogen  flf  tfee  '| 
alcohol  combining  with  the  oxygen  of  the  atmogphare^.l^^s 
water;  consequently  heat  is  evolved."  '■ 

I  remain.  Gentlemen,  very  faithfully  youra,   ,--^  ^^  .^ 
Camiridgi,  Fcb.6,  I6i6.  E.  t>.  ChkuH-E. 

•  II  woa  seen  al  SBaffham,  tiactlj  nl  (he  anme  honr,  where  i(  Waf  viiSle 
ipfcral  tetonds.  An  acraunl  of  i(  appears  in  (he  "  Normich  Utraoy,"  ypbttAtt 
SalKPiKg,  Ba.  14,  is  wbicb  il  ii  dneiibed  as  "airHI  defined  orb  of  white  JlfWt 
giving  nffflamE  backnarda."  '  ""   ''. 

■i  AccouDtE  froDi  Lincolas/iira  have  appeared  io  Ihc  public  papen,  tkat  tbe  Inh*- 
Mbmia,  al  Ihe  line  of  tliis  mftenr,  were  alnnned  as  by  ihe  shock.  oF&n  rattbqiutei 
anit  a  hiBjini;  nolfc  WB)  henri!!;  the  usual  sound  nccDrnpaayiiig  the  fnll  of  m«tef*ii 


ihslfif:^'        '^^    il&«w'i  Solution  of  an  Equ/ff^on..        ..:.275 

19Y0  i'-^  i!    V  ,  Article  VI. 


^'^  VSi^T^'^'ul  '  ?  fr'^tumofx,  and  e  a  Number  M^hoTe  ■ 
£. ;  .^«i|en««  X<)garzfAOT  »  Vmty.    By  James  Adams,  Esq. 


li^l^'siH  (To  Dr.  Thomson.) 

.  «|4,^9*  *P®  theory  of  increments,  we  have 

••.. (I.) 

separating  f  x  from  its  symb&l 


.wr%p4{^ar +  {n-2)df»}-8cc 


'hl'iLa    '■'. 


i?>.W0ig«t 

■■'lil. 


«y;;+  <«  -  2)  ^  ^  ^ = ^ + ^^' + 4;^. .  ;j4l& 

,  ^  ax  1.2  d^    +  1  •  8  .•  i  iljr« 


'  «        ,,....* 


"^isubstituting  in  equation  (I). 

;a.%|'^'^s^*io"^of  Lacroix's  Differential  and  Integral  Cateuliw, 
pr  4oo. 

*^^^[J"*>  %>  that  the  importance  of  the  theorem  and  the  ccm^ 
]^SSr^K^  ^®  demonstration,   will,  in  ^me  degree,  he -an 
^fUiJiMTM  for  iny  sending  them  to  you. 

I  am,  your  most  obedient  servant, 

James  Adams. 


?2 
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ttw(B>  TO /*e  GfWTflpAicW  Eiienf  of  the  Strata  op  thsBkobi^ 
^..)i  wnso/Pam.     By  J.  J.  Omaliiu  D'HaDoy.  i; 

■..;T-'  (CailcIuAd /«mi  p.  95.) 

OHALti  conclude  this  memoir  with  some  detidls  on  the  chnll^' 
fomatian,  although,  after  the  excellent  description  contained  in! 
tha  Mineral ogical  Geography  of  the  Environs  of  Paris^  nothing' 
more. is  required  on  the  subject  of  the  common  chalk:;  bbt'the^ 
lowvibeds  of  thiB  ^-eat  deposit  being  in  contact  with  the  .&totb-<. 
em;part  of  the  baiiui  of  Paris,  I  thimi.  that  an  nceoutlt  of'tiiciil 
■noatfications  may,  with  propriety,  be  here  introduced;  -',.  4 

Beds  differing,  more  or  less,  firom  the  common  dialk  iaithnn 
mJaeralogicaJ  characters,  as  well  as  in  their  chemical  natUrCv  ^^' 
ili  the  presence  of  particidar  fossils,  separate  the  strata  bf  tiw' 
EariftibaBin  from  the  older  horizontal  limestonp,  or  lias  ;  hrutnri 
connected  by  insensible  gradations  with  the  true  chalk.  Abiob^, 
Ukie^  shades  of  gradation  the  four  following  modihcations  dilaj 
be  G^stingiu^Led :  1-  Chalk  with  pale  ilinta ;  2.  The  tvgUaa^ 
or  comroe  chalk,  frequently  mixed  with  chlorite;  3.  The  sanA 
wdi  wndatoiies  of  the  chalk  formation  which  are  geDerallymiKEuib 
ttiUi .calcareous  matter;  4.  Greyish  clay,  commonly  of  iimaAjt 
character,  seldom  plastic,  and  sometimes  mixed  with  chloiitctr 
The  passages  of  these  different  modifications  into  each  cfth^,  badr 
their  Cilteniattons,  prevent  the  decided  determination  of  tJwirpnla 
of  superposition,  We  may,  however,  remark,  that  the  di^fe 
with  pale  ilints  is  the  most  recent,  and  that  it  precedes' (he 
GowmoQ  chalk  with  dark  coloured  ^ts,  from  which  its  sepsiC- 
ti«R  is  not  always  to  be  distinguished  ;  that,  on  the  other  mmd; 
lie  clay  beds  are  the  oldest  of  the  formation,  and  that  tberoib' 
<v<ffl  a  part  of  these  beds  that  belongs  rather  to  the  has  tbaA  &< 
fche<^deF  chalk.  >>  :'  -.■ 

Fossils  abound  in  these  different  beds;  some,  stich  aflite 
ochim,  are  the  same  as  those  of  the  common  chalk;  othersyvstbw 
aAimonites,  are  similar  to  those  of  the  alpine  limestone  ;.soiDe^ 
namely,  the  belemnitea,  terebratulse,  &c,  are  common  to -them/tet 
the  chalk,  and  to  the  alpine  limestone;  those  whichmay  beriooei*' 
dered' as  characteristic,  as  well  by  their  abundance  in  these  lledr 
aftby  iheiT  rarity,  or,  perhaps,  their  total  absence  in  other  Bttdtaff 
are  the  orbicular  grypnite,  and  a  large  shell  referable  to  the  geliuDb 
spomiylBs,  .  i~ 

'.Tie'lajge  ijhalk  basin  which  extends  like  a  gutph  intoHtUs 
nsrth  Tce St. of  Prance,  presents  these  modifications  of  thaioldd) 
cludk  tlirou^hout  its  circuit,  except  on  the  side  of  tfae£n^l^ 
channel,  where  the  common  chalk  reaches  to  the  eea.eoasIU 
Every  whel«else  we  may  geaeratly  recognize  the  four'8eriea.just) 
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noticed,  but  with  this  difference,  that  frequently  one  or  two  of 
the  series  acquiring  an  unususJ  thickness,  give  their  own  cha- 
xattei  t(f  tbedktrict,  while  the  nidinients  only  of  th^remoira^ 
ones  exist,  and.  aie  hidden  by  the  preponderance  of  the  others. 
ft  thus  happens  that  in  diiferent  distncts  of  this  formation  the 
country  assumes  a  calcareous,  a  saudy,  or  a  clayey  character, 
"Phete  IS  also  this  difference,  that  on  the  east  side,  from  the  OUe 
to  the  Yonnftr  theae  strata  form  only  a  narrow  band  ;  whiie  to  the 
sonth,  and  moi'ft  jmrticularly  to  the  south  west,  they  occupy  ft 
cotisiderable  space.  The  cause  of  this  circnujstance  appears  to 
b(!,'  that  the  beds,  notwithstanding  they  seem  to  be  hori2ontal, 
bmt^  on  the  Kist  aide  an  inclination  determined  by  that  of,  the 
beds  on  which  chey  itst.  This  ia  considerable,  and  consequently 
cttcimtBcribes  the  superficial  extent  of  the  strata  we  are  Bpeakiiig 
df ;  w^ile,  on  the  other  hand,  towards  the  south  west,  the  lower 
beds;  being  more  horizontal,  allow  the  edges  of  the  strata  wMch  - 
fbiQL'the  oldtr  parts  of  the  chalk  formation,  where  they  riM~t6 
the  day,  to  extend  over  a  greater  surface.  .'  ■      ■ -n-v 

.  |T3ie  strata  of  the  Paris  beds  are  nbt  placed  fexartly  in'.SJrt 
midiDe  of  the  great  chalk  basin,  as  their  southern  part  reStfe  on 
tilB'older  chalk.  It  is,  however,  very  difticutt  to  feay  where  the 
<!ommoQ  chalk  ends,  for  its  passage  into  the  chalk  with  pale  fliftts 
tghes  place  by  insensible  degrees ;  but  I  think  it  may  be  statfcd, 
that  on  (he  western  side  of  the  basin  the  country  to  the  soutji- 
Weat  of  Chartres,  Courville,  Vemeuil,  8cc.  belongs  tothe  chaB^ 
with  psde  fUnts,  wliich  there  forms  the  belt  containing  the  Pom 
silaDa,  aAd  extends  beyond  the  Loire.  :    '  - 

-j'This  chalk  difiers  but  little  from  that  with  dark  fiirttsi  And 
someriTnes  contains  subordinate  beds  agreeing  with  the  coramon 
chalk  in  all  respects.  It  is  generally  of  a  coarser  grain", :  leas 
oohecent;  and  contains  a  greater  quantity  of  sand,  and  aometimea 
oj^ day/ and  even  of  chlorite  in  its  lower  parts.  It  is  oficnuscd 
as  a  manure  with  much  advantage.  The  flints  ai'e  generafly  in 
grtoter  abundance  than  in  the  common  chalk,  and  there  are 
some  places  where  their  quantity  is  greater  than  tliat  of  the  «al-  , 
careons  matter ;  their  colour  is  generally  bluish  white  or  yellowish 
Vmwwii,  sometimes,  a  cinereous  grey,  rarely  blackiah.  They  oec** 
»onally  lose  their  mineralogical  character,  passing  by  insensible 
gtadtttionsta  jasper,  to  calcareous  sandstone,  and  to  breccia,i(» 
pudding-stone,  which  have  manifestly  an  origin  aimLogaastotiJat 
ofthq  othersiliceousnodules.  '         i]i    - 

The  alternations  of  the  chalk  with  pale  flints  with  the'06ane 
chalk  bndithe  sajids  of  the  cholfc,  and  the  passing  of.eachiiito 
the  otluits,.add.alsotothe  difgcultiesoftrociiig  thelimtts  ofthsse 
bbds.  Swt  the  piedomkiaoce  wliich  the  i  saoay  beds  Acquire  ito 
tba.west  of  the  band  <rf  chalk  with  palefltutsy'whichd'.havejust 
pointed  oat,  occasions  the-existence  of  a  sandy  country,  which 
ws^  be  considered  to  be  subdivided  into  two  was^  te.'^raEis.Ns^ 
'  It,  or  cape  of  the  lias  near  to  La  teste  "BeTO-W^-    ^^'^  ^ 
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theW  [regions  comnionly  known  by  tho  name  of  Prache»  ia:«'iu 
wQftdjr  covwtry  furrowed  by  numerous  valleya  which  eidi»t<dCiiil 
firoai  the  vicinjty  of  I'Aigle  towards  Montdoubl«au ;  .the  atheOiM^ 
couiii:^end&  tlie  dry  elevated  plains  between  tJie  Scutheandi^u 
the  Xo»e,  and  estends  a  little  to  the  iioi-tli  of  the  first  of  theaftiii 
riiws.  ■  .  I  ■  I'-i 

These  stuida  mieht,  at  first  sight,  be  takea  for  an  alluvial  de^u 
pofilf  and  the  rather,  because  t'rom  the  want  of  adhccenee  of  Jt] 
their  parlic.hjs,  the  i^per  parts  have  been  disturbed  by  the  wateBiiU'i 
and  are  often  mixed  with  rolled  pebbles  ;  but  on  a  more  eaveftjui 
Btiidy,  we  soon  become  convincea  that  they  belong  to  the  XomuwJ: 
tion  of  tlie  older  chalk.  We  observe  in  fact  tliat  the  lower  pai1»  ^^i 
oftihe  chalk  gradually  become  coareer  and  contain  nioresan^ 
and'that  then  the  siliceous  nodules  often  pass  into  tha.e*»tflTef  j 
calcareous  sandstones.  We  also  gee  that  thifisaudy  dialkalteiti< ' 
natos  with  regular  bedu  of  sand  and  sandstone,  which  ooi^oiibi:' 
the.fw^  cltaracteristjc  of  the  ancient  chalk,  and  we  candiftr, 
tinotiy  recognize  in  several  places  that  the  principal  ma»S  of.tha;  > 
saijdyi  strata  dips  under  that  of  the  chalk. 

T^ese  ;9a(ids  and  sandstones  generaUy  contain  calcar^y^i' 
matter,  and  sometimes  chlorite;  out  some  of  them  are  «^wte." 
purSiT  tjne^eater  part  are  of  a  fine  equalgrain,  otiiersof  acoat^ 
irre^a^  fceRture.  Their  coloiu'  is  commonly  yellowish,  book*. n 
tim£B  whitish,  tmrely  blue,  reddish,  or  ferruginous.  Thislasf::^ 
colmr  belongs  principally  to  some  deposits  of  sandstone  {Wia(iiag.>i 
into.^uddiugr-stone,  ctdled  in  the  country  roussard,  and  wutich  attia 
found  buried  in  the  middle  of  the  sands.  In  general,  orgaIuie4''' 
bodies  &renot  found  in  beds  composed  of  pure  quartz ;  butthejniU 
are.,»ften  ly^ry  abuadaot  in  those  which  contain  calcarMO^jt 
matter ;  the  most  common  are  the  orbicular  gryphcea,  aod  so^nit 
6pe<^b8  of  ostreap.  The  ammonites  here  begin  to  appeax,'Qriffi 
epeftk  (fith  more  exactness,  these  strata  appear  to  nave  heat  -a 
formed  at  the  latest  period  of  the  existence  of  these  anin^j^ii 
but  we  shail  probably  find,  when  the  species  of  this  genus  .ate  :i 
better  known,  that  the  ammonites  ofthese  beds  are  ditferentfoma  <i 
thoK«  of  Uie  alpine  limestone.  Remains  offish  and  impressions'' 
of  .vegetables  *  aie  also  found  in  these  beds.  ,   <\ 

3^e  ancient  province  of  Touraine  liea  to  the  south  of  this  ssiidy  ■•- 
distiK^tf  ^d  e^^nds  to  the  has  which  is  found  to  tlie  BOuth  of  'i 
ChatelTerault  and  ChatUloii  sur  Indre.     The  sod  is  of  matfiH  ■ 
graced  chllk.    This  substance,  known  in  the  westers  d«pwt^ 
ments   under  the  name   of  tuffeau,  is  sometimes  tender  and 
fnt^lje,  .i^nd  at  othe^rs  is  i^f  suSicient  hardness  for  building  i.fit* 

f,.7his  last  obsertatiun  «as  made  hy  M.  Uaiilny,  a  naluralUt,  reli(liB|;,kt.i.t 
Haw.  Ishauld  here  ramark  that  i  in  □DtCDfiudFralliba^aitddirliiChnniM'lt*^ 
(IcfoltiliilaintibeiHeeniheSsTihe  and  the  Loire,  In  belong  lo  iliBclialkfornMttaat  i 
for  .Ute  oi;i;a*ldniil  vrntix^e  of  aoue  iIiLo  beds  of  buhralono  md  Ihe  ciiitencc  «f  ■■ 
AfAulJdcpoliLorfrfyinaterllmesUiiie,  nnir  Mans,  reniteniliirobaMfiniattlifM  m 
tft  tmesufmi^M  4<yflHta*Cli«<h««l«Ma<aitkini»(  tow  ^\w  i  in  »n>]lMrtjln»i  M  -^ 
tfa/cfrtikia!--  ---  '■ 
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mcBtf^conrinin  colour  is  yellowish  white,  havbg  often  a  groenidf'' 
tiQtloc«9«)nfi«d  by  the  presence  of  chlorite.  The  flints  are  ali«fi,y*  '■ 
pale^'  bften  pitsaing'  inr^  honistone,  Bomedmes  Into  jasper  ot  cal^  : ' 
ca^«Ki5«larMl!itone.     Ft^sils  are  abundant  in  it,   and  in  gnn.1 
variety  J  the  oriiicular  gryphoaa  is  particularly  to  be  dietinu^ii^ied. ' 
From  the  thickness  of  these  beds,  the  facility  with  which  they" 
are-ifaottied,aiid  the  double  advantage  derived  from  them  fi>rtlie 
'  pu^oses  of  building  and  manure,  immense  quarries  hafe  b«en 
I  toE^ied'  in  them,  iviiich  are  sometimea  inhabited  b^  a  modem 
]  Todtiof'trcglodytes.    These  quarries  are  cliaractenstic  of  these 
'  BtreAa^and^re  found  in  the  depaxtraent  of  the  Mense'Infmnure, 
as.At'eJljaKWithe  banks  of  the  Loire. 

Hiefj^awof  Tourrsine  iscovered  by  athtck  bed  of  sand,  fioU 
of  Jiale''Mitg,  ^nd  Bometimes  mixed  with  clay,  which  is  uo  otbev 
thRB'ths  Bijxly  ch«lk  washed  by  the  waters.     The  oontrMtof 
thft  agricultural  charactere  in  djiferent  parts  of  this  country' 
ftriseifrom  thet^e  two  systems  of  soil.     When  iJie  soil  is  enougo''  * 
cutittirou^h  to  expose  the  bed  of  uiffenu,  it  is  very  fertiie,  ^4^'* 
deserves  the  name  it  has  acquired  of  tne  garden  of  France.    B>>£'~'^ 
the  elevated  plains  covered  with  sand  and  flints,  prefieot  to  tM 
eye««Kr  barren  heaths  of  great  extent.*  ■'  '-■ 

?9uScJogne  isalow  marshy  region,  of  a  sandy  nature,  and-' 
not  wry  fertile,  situated  to  the  south  of  the  Loire  on  the  ea*t~  ■  i 
side-of  Tburniine ;  its  southern  part  clearly  belongs  h>  the  chalk    ■ 
fof^OBUion.     We  easily  recognize  the  same  sands  mi)ied  wi^ 
ei]^!e  Atnts.     There  is  only  this  difference  between  them,  tl^at 
th^ftoil  has  not  been  opened  to  so  great  a  dejtth,  conee(;^nU<f 
ilai'ttiffeau  is  less  frequently  exposed;   and,   lastly,  thitt  the 
tu0B4iiu  is  not  HO  well  characterized,  and  more  re$emblc8  the 
in£^  chalk. 

^h*  part  of  this  country  which  is  to  the  north  of  the  Saudre, 
is  cowed  with  a  sandy  deposit,  of  which  it  is  not  easy  to  deter-    ' 
minetbe  ori^n.     This  sand  is  the  same  as  tliat  before  spoken  c^  ' 
as 'covering  the  freshwater  hmestone  of  the  Gatinais,  mat  is,  it 
is  fonned  of  grains  of  white  quartz,  generally  rounded  or  globulaj,   -' 
oFCen  v^  large, sometimes  very  small.     It  is  sometimea  ac6om<-  '' 
pamed  with  tragmeuts  of  transparent  quartz,  commonly  whiW, '- 
andlMrely  greyish,  and  with  brown  yellowish  flints^  all  of  tbo^ 
tnc^'Orless  ronnded,  and  seemingly  found  only  in  th«  si^erfi^'if^ 
c»Aya»t£.  ■'■»''-■ 

TbetfrsandB  have  often  bera  thought  to  be  alluvial;'  biit'^SW^ 

»JThe>W<m  wWch  ntoani  on  sDme  of  Ihrsf  plains,  bbS  »m1sIs  to  rcnfler  tliWl"' 
ferlile,i>'t  sepnrale  drpasll  much  more  mudcrn  than  llie  luffcau.  The  shells  cam - 
po9tas'i^'ar*'>Icb  M.  deTrUian1ii]irepBriBB&ilctcnptiUii,  havenan^  paint*  of 
•grdMKaiwtUi  ihoM  ofihe  PMria  tlmeitone  wilhc*r(tirM.  Rai  ttmfalun  of  Tomu'' 
tiiiU€'4l9en  (torn  thit  1«t  ronaatiiin  io  Iwo  porlicuhwi :  it  do*]  nai  BrenfoFA^i' 
ttoiy  WBoliUncev  will  •*  Rraiimur  remarki,  li  oinUins  onlv  Ihe  iPDvaini  uf  AHk,'" 
noMStr  tew  IjTbkM.   :W««ndaUaln  thUUiBtrictdeiathed  punions  of  f«sh»«»««' 
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jfeia" hypptliesis  we  should  fiml  among  thein'the:'d<*)ifw'4P't*« 
^ffirent  i-ocks  of  which  the  neighbouring  couutries'^ate'ttnit 
posed,  as  is  tJie  case  with  the  alluvial  deposit  of  the  Loire,  "W^iere 
-.we.  call  iiacs  eten  among  the  finest  sands  the  mica  atirf  feUpai 
ofthe  grahitfi  of  Auvergne,  lu  no  part,  does  acoimtty  exiet'M 
ifiscliisjvely  composed  or  quartz  that  the  destruction  of  its  'fode 
Cpuld  give  rise  to  the  sands  we  are  now  cottsidering  ;  and  tSfe 
supposition  of  s^ich  a  country  being  entireWdtstroy^d,  or  coB- 
jceafcd,.  is  much  more  at  variance  with  vi'liat  we  know  oftHe 
:pneraf  ions  of  nature,  tlian  the  opinion  that  these  4and6  have  bte 
formed  as  we  now  see  them,  in  the  same  manner  as  'the  thftasS, 
'  iS^dy  strata,  of  which  the  local  formation  is  actually  deaun- 
.shutedas  well  by  their  alternation  with  other  rofcks  afe  l*j^' the 
,fessi]s'they contvun,       .  '"   ■"'■r- 

J     The' first  idea  that  presents  itself  on  this  latter  hypbthesirii,    ■ 
ip  c'ohsider  the  sands  of  the  northern  palt  of  the  Bolo^M^flB 
f  belonging  to  the  formation  of  the  older  chalk,  as  well  asthOB^  'dt 
.ttfiysoutncru  part  of  the  same  district,  of  Tonrrainei  Perche^'SW. 
Tfe  existence  iii  these  latter  of  coarse  grained  heda,  t«iemlfliilg 
.  we  sands  iii^tween  the  Loire  and  the  Saudre,  addn'  *«tK*ng^B'!o 
'jwieppiniop- ,  On  the  other  hand,  the  presence  of  thMc  ttaia  i 
,  m 'the  fresTiwater  limestone  on  the  banks  of  the  Loire  «rwi*B(  the  i 
"t«iliuaife,  'the  occurrence  of  detached  patehefe  of  siffiiliit^«ta^l 

fthp  same  hmestone  in  other  places  nearer  to  Piiiilii'' W%t  I 
ampes,  Rambouillet,  &,c.  and,  lastly,  certain  poiiit* 'of'ii^ree-  1 
.  ment  tetwi^eli  them  and  the  bohrstone  formation,  might'^uggdst 
jj'^Ue,'  idea  that  they  are  the  latest  bed  of  the  second  fyesh*«er   I 
-.^  Ttimatiqn  of  the  Paris  basin,  as  has  been  already  sirp«4e©ctAjy 
wtessfe.  6u^er3nd  Brongniart  in' respect  to  the  sands  TcnitldTia 

^F  the  euwinite  of  the  hjils  of  Longjumeau.*  '  '-"^  " , 

i, ,  I,  ponle^s  that  I  am  still  at  aloas  to  decide  between  the66  two  ; 

"  Icpmions,  and  that  in  excluding  the  countiy  betnE>cn  t^d'Doirei 

K  Wd  the  Saiidre  from  the  basin  of  Paris,  I  have  be«i  dMe^inJil«)j  | 

'ipithe  absence  of  geological  indications,  by  consi\lering'it'&«l 

I'dnestion  of  physicS  geography,  and  on  tiiat  accontil  tkijtft.' it   ' 

v.nglit  not  to  separate  the  parts  of  a  region  so  nSturally  mrtteS'as 

itJie  Spl'ogne.     It  is,  however,  proper  to  retnark  on  this  stiTnect, 

"'  tfet  on  the  hypothesis  that  all  the  sands  of  this  coimtry  belqng 

^ .,, TO  the  older  chalk,  we  may  well  conceive  thepSssibJHtyof  tJlcir 

[icxtension  over  the  freshwater  beds ;  for  this  deposit  of  inadhfeienl 

'[,  Wfttt.pr  being  situated  precisely  at  the  part  where  the  wtitdnrpa^ii 

M.'they  i^escend  from  the  mountains  of  Auvergne,  nni^ttave 

' "  fieeii  mttrt  disturbed  by  the  waters  than  those  sittiattd  drfiewmly, 

"',W^  ^otne, '^reat  catafetrophes,  srfch,' for  instance,  A6  tfa^^which 

bai  ov^rftjBelmed  tlife  aniraajs  whose  remains  are  found' iU'ithe 

^jflluviat  tnarl  and  g*avp},  may  have  sufficed'to^throw-Tiibrtrt.  of 

Jli^ee' stands  on  tt(e  slightly  devated  countrydf  the  frBaiwater 


Mineraln;lcal  OeogtaptiV  t>\  x'he  ■EniXiora  ol^an^^i-lfe'^-'^ 
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J  Mie^oe  where  tliey  at  present  occur.  To  such  c;^u^e);  must 
WB«ttribwte  ftfeolhe  presence  of  the  rolled  pebble's  on  or'iirafmA 
«uilface  of  theaq  sands.  '     '  '' " 

',,']Kwi  belt  of  chalk  which  surrounds  the  Paris  basin  is  in  i 
xoanner  interaMpted  on  the  east  of  the  Sologne  by  the  point  t/f 
■  _tli«  freshwater  limestone,  which  extends  alongthe  Loire  as  faras 
Gusne,  where  it  approaches  the  Has  ;  but  it  occurs  again  beyond 
this  point  in  a  small  region  covered  witli  trees,  hedges,  and  mea- 
dow^, known  under  the  name  of  Puysaie,  which  extends  from  the 
yalley  of  the  Loire  to  that  of  the  Yonne,  coniprehending  tfafe 
greater  part  of  the  country  between  Cosne,  Montargis,  aM 
-Auxerre,  ' 

,  li'^htsoil  of  this  country  is  not  so  level  as  that  of  Sologne,  arid 
shows  more  frequently  the  exposure  of  the  different  series  of 
beds  of  the  older  chalk,  such  as  tlie  chalk  with  pale  flints,  the 
sand,  and,  above  all,  the  cltnf,  which  is  the  most  abundant,  and 
■which  forms  the  character  of'^the  region.  Among  these  deposits 
itcone  which  is  very  remarkable  from  its  utility  in  an  economic 
^pointofview;  this  is  the  ochre  ofPourrain.  It  lies  in  themi4U 
.- of '  irregular  beds  more  or  less  mixed  with  sand,  clay,  marl^  or 
.»exen  calcareous  matter,  among  which  we  see  distinctly  the  seiies 
.  -  of  imperceptible  shades,  which  unite  mineralogically  those  i^viftnz 
,  isijijtetances  which  are  known  by  the  names  ofllints,  jaspers,  laiid 
veiiodBtones.  '    '' 

-  .  . .  The  beds  of  clay  and  sand  of  Puysaie  terminate  nearly  in!  a 
'  ^ae  drawn  from  Chatiilon  sur  Loingto  Joigny ;  beyond  that  there 
^  'tsTcmnd  only  the  chalk  with  pale  flints,  which  to  the  north  of 
vMoBtargis  and  Joigny,  approximates  to  the  chalk,  i)rbper!yi5o 
I.  cglledi  which  occurs,  distmctly  characterized,  in  tl^e  ^aini'of 

Champagne  north  of  the  Yonne. 
/  jr  ThcEpace  occM>iedby theolderchalkbecomesafterthis^tich 
;,  tootitiacled,  and  forms,  as  I  have  already  remarked,  only  ft  nar- 
,1  row  band,  which  skirts  the  whole  length  ofChampa^eTroiriibe 
.  lYoune  to  the  Oise.  This  band,  which  has  been  already  described 
1  by  M.  Desmarest,  is  remarkable  for  its  r^uiaiity  throughout'so 
--  great  an  extent,  and  its  uniformity  of  appearance,  as  a  valley'  of 
,1  an  orgiUaceoutt  nature,  bordereti  on  the  one  side  by  elevated 
^  iptains  of  chalk,  and  on  the  other  by  those  of  lias ;  for  it  is  to'  be 
'i,  tfemarked  that  the  land  of  Champagne,  which  forms  a  low  plain, 
J  vbbre  it  appears  from  under  the  hills  of  the  Paris  beds,  rises 
r  ^^dually,  att^s  a  height  at  least  equal  to  that  of  those  hTlls, 
(I . ,  and  t«nniaates  on  the  eastern  side  in  a  sort  of  escarpment,  wlich 
,.i«jc^46es  the  marly  clay  underneath  the  chalk.  Tliis  clay  is 
i4  /ijbeuiubeot  on  the  lias,  which  soon  rises  to  a  greater  height  than 
^'I'the  elevated  chalk  plains,  and  thu.'t  limits  the  supieriiciul  eitent 
■|c  of.  l-hr  r-'iT  ^T-»-  "■  ''  —--.---  .1--  "--  property  of  the'  clMr  of 
1   libeini:  m  a  greai  degree',,  the 

,Jlev.  ■   ' 


293^-  3f.  lyihUoif  on  lie  Gw^raphieaf  Exttai'  [Apti^i^I  f 
aid^flT^C'htinpagiie,  the  other  beda  of  the  okkr  cJtalkfli^^tijt^S 
entite!y"wBntiag.  We  find  the  same  tuffiau  contamiiig<4(Ic^e,"'' 
partltiilarlyat  Autry,  in  the  department  of  the  Ardennes;  aii8  it"' 
le  kremai-kttbte  )^ot  that  the  older  chalk  of  Cbampagne  difiiilW'' 
fraiHk  tbat  of  the  other  (jarts  of  the  basin  in  the  very  same  chiilft 
raster  which  is  peculiar  to  the  true  chalk  of  this  region.  ^^ 

To  the  north  of  Champagne  the  limits  of  the  chalk  extend  too*J 
Jar  from  the  Pari*  basin  to  be  described  in  this  memoir ;  biit  neu^ 
to  this  ba«n,  and  even  within  a  short  distance  of  Paris,  ia  a  t<eii(^ 
ftinnll  region,  in  which  we  see  not  only  the  older  chalk  but  attic  &9* 
liad  formation,  or  at  least  its  later  members.  This  cantoo,  coitfBM 
mohiy  called  the  pa^s  de  Brai/,  is  situated  on  the  confines  of  At '' 
departments  of  the  Oise,  the  Lower  Seine,  and  the  Biu^e.  -Hf^ 
resomble^  an  island,  and  may  be  considered  as  the  snmimt  yffa 
a  mmintain  buried  by  the  great  deposit  of  chalk.  '"" 

1%e  parts  of  this  deposit  nearest  to  the  pays  de  Bray  harvihll^ 
characters  ofthe  older  chalk.     Between  A^euil  and  St.  SanBom''" 
we  see  the  substance  penetrated  by  grains  ofchlorite  of  a  blackish 
green  colour  in  creat  quantity,  and  another  modification  of  a 
coarse  texture,  which  passes  into  the  state  of  a  sandy  marl,  and 
contains,  instead  of  real  fiints,  nodules  of  greyish  calcareous 
Buidstones.     It  appears  that  the  sands  and  marly  clay  wbict) 
fomi  ths  particufiir  character  of  the  country  coipe   oiit,^^^\^^ 
underuea^  tHiscoarse  grained  chalk.   I  say  only  that  it  iUW^^^ 
so,.bei;auae  the  disintegrated  nature  of  these  deposits,  anQ the 
labours  of  stgticuitaie,  conceal  the  order  of  auperpositiQu,  and 
because  also  the  vicinity  of  the  sands  and  plastic  clay,  p£, (he 
limestfDne  with  ceiithia  ofthe  Paris  basin  might  offer  the  supp<k 
silic^^ftiiit.  Ithp^e  feeds  extended  to  the  pays  de  Bray.    ^Ij^, 
preeeiicc'of  Hie  lias,  however,  in  the  ceutral  parts  of  this  regipi '" 
at  Mettef^al,,  Cuy-Saint-Piacre,  &c.  leaves  no  doubt  that  at  Tern  ' 
the,gi'eatei'bait  of  the  cfays  of  this  canton  belong  to  the  toTic^- 
tioniiittoiieaiate  between  thechalkandthe  lias.  '  '  "' 

Tliis  last'  mentioned  Emestone  (the  lias),  generally  of  ayeji'" 
loTiiGh  white  or  greyish  yellow  colour,  is  remarkable  for  ita  ' 
haiiiiii^p,  fcy  the  abundance  of  spathose  matter  it  contains,  aim 
pamfrplariyfor  the  great  number  of  small  oysters  found  init,  " 
although  tli^re  are  some  beds  of  it  quite  compact,  and  without  ' 
an^ftlrgan  it  remains.  It  is  difficult  to  decide  on  the  position  of'"' 
th^principal  mass  of  this  with  respect  to  the  clay ;  but  we  tie^  ' ' 
see*  dffiffiMlV^^hat  there  are  beds  of  the  two  formations  wmcfi 
aitMSiy' Wi'tlh''jach  other:  "'^"'■■ 

ThesV  chirActers  are  sufficient  to  point  out  in  this  limestone' i""" 
sraEjl!  formation,  ver^  remarkable  for  the  constancy  of  its  mine- 
ralodcal  fuid  .getjogicij  plwacier*  itt  cp^ntries  situated  »^^^ 
deraMe  distancdS  from  each  Other,  such  as  Berry,  Lorrainfi,.llw  -'< 
BonlbnMH,*the'cosist  (if  Calvados,  &c.   This  Umestorje  is  distin-  *' 

■■■■'■    ■  '■  ■ '  '■  '  '  ■■■  ■■       ■■  '"i""l 

•  ne  fri^afcr  ]ia/t  «f  ihe'SoalOuaUVt  fMav&iA  <,hcu(a«  lied*  ar  tbMe  :d^   <l 


B.ifiJ^/  1  eifv.***  -Strata  qf  tJte  Emitms  <^  Park.  i\       286.,: 
;iiiS|lwed.t]i|DUgbojLit  by  its  tenacity,  its  apathose  parte,  orby  wjte^... 
ni;^  (f^(^,  though  not  completely  gpatnoBe,  approaches  neac^,tO.,^ 
fc^jC^ftaJlme  Btftte,  andby  the  abundance  and  variety  of  itafbwijiir,) 
rhH^;$oil9i6t^  besides  the  ostrea  of  the  pa^s  de  Itrajf,  of  otb^   ' 
pepje^  of  <;M^nsiderahle  size  of  the  famiUesof  ostracese^ofiijrBHo 
eri,   and  of  trigonije,  many  zoopliites,  particultirty  mftdreponit> 
fcc,  ,  -This  hmestone  is  every  where  near  to,  or  accoaapa^iii^  1^ 
Ji^io\irer  clays  of  the  chalk  ;  but  in  do  part  can  we  see  its^<JA- 
poB^poeitiou  better  than  in  the  escarpment  c^led  the  Vachtf 
lObr^i  on  the  coast  between  Honfleur  and  Dives.   It  there  fonos 
tom^  beds  of  various  degrees  of  thickueBs,  placed  in  the  midst 
!(»f  tjwo  deposits  of  grey  marly  clay.     The  upper  deposit  often 
^f»)9|ains  chlorite  in  plockieh  green  grains,  and  passes  into  t^  : 
giifXkjwi^  chlorite  which  is  immediately  incumbent  on  it.     Tjhe 
Sower  clay  is  characterized  by  the  gryphea  latissima,  and  he*  0^- ,; 
tbAffohte&mestone,  which  has  a  slaty  structure  in  its  upper ^f4¥ 
snd  exteoda  towards  Caen.  .isits 


Article  VIII.  ;'/''°'* 

.Oft^W-nfiows  on  M   Beudavt's  Memoir  "  Sitr  fa  D£tJirnf!>l)fti^'^'^ 
■  rfgf  ^«s  Mimraks."  By  W.  H.  Wollaston,M.D.  F-lt-S. gi^°^ 

haa  .ii<To  tlie  Kditors  of  the  Amials  of  Philoso^y  \    '     -  !uodf)l 
'^t'fe^»TtEMEN.  '"«»■«{ 

fDEHSTANDiNG  that  vou  are  about  to  oblige  tpe|F^aa^,|, 
J^jiimls  of  Philnsophy  with  an  abstract  ofM.  Rpudan^B  .  ^ 
Val)^bte  memoir  "  Sur  la  Vetermination  des  Especes  JHfwerpiljej^  ^^ 
'i.  am^n  hopes  that  you  will  deem  a  few  observations  that  I  ftj^^ftii^ 
'inade  on  the  crystalline  forms  of  those  metallic  siilphaties,  wE|i^|  .^ 
'wer^,  ^hfi  subjects  of  M.  Beudant's  experiments,  deserving; , «■ 
•jiub^cation  along  with  his  memoir.  ^         ...I 

I.^fliust  o>^"n  that  I  felt  considerable  doubt  of  th,e  a(;curacy  of  .  i 
his'  joTweryations  with  respect  to  those  crystals  which  he  foufl^'  ^. 
'to  j^^fnbie  sulphate  of  iron;  as  it  appeared  to  me  th^t  hf  bs^. 
not  a  just  conception  of  the  form  of  that  salt,  when  hejsp^fi^,,, 
of  itas  QryBtaJlizuig  in  rhomboids.  jV    v-q  'ili 

'^u.th^  fom^of  this  sEtlt  is  aft  oblique  ang'led  paralldejaMlj^^ 
cannot  be  questioned,  and  that  all  the  acutCj  or  ol>tiis^  ^Rgj^^l^^ 
are^nfiafly.  .?1"^  i^  ^^T  obvious  ;  but  on  e,\ami[iing  the  ntoi%9^< 

'  from  u'iKr«rnFalb  lhe)ie  brdii,  Grgt  of  the  tins,  (hen  of  Ibe  mi'ri'-es  dc  marmiist,  AM"' 
' ■  ofiheft-fittanii  itia?^'^' 


I  coutiUrr  \o  belong  to  the  old  alpine  llme^lnne,  or  secftMeni  _     .  .  _ 
)aMl^bf.tha:aisiuiatit.    Vile  iaHl|M#tl'Nfipw(iindBrlhBcliatk.'nliiL'libufUi«l'?l 
thisBffaU  region  In  ibo  fnnn  of  fsciBl^rvniwftelD  •£  htlli.   Jt  is  rnn-nqunufU.f- 
proper  lo  remark  rhnl  1  was  IneorTli         -  IBMr[A«U  its  Mine-,  i«m.  \xU. 


■^M       Df.  Wofiakon  on"M.  Seudaiih  Memoir  s)ff-  _[A~ 
tidios  it  aBstiines  in  its  lesa  Binaple  state,  I.  haret,r«olfki^^| 
inkiest  (liflerence  in  one  direction  of  the  cryalal,   piroyiqg;tti 
even  it'  the. angular  measures  were  really  equal,  still  lh%^ 
could  Qot  be  regarded  as  a  vhomboid ;  but  must  be  viiBW44'Mli 
rhombic  priem  on  account  of  some  difference  in  its  linear  4^""* 
sions.     The  angles,  however,  when  camfully  ex£uu\a€d>.are>' 
equal;  for  though  two  of  them  have  the, same  meatvure  of.  8[ 
the  third  is  82",  or  more ;  and  accordingly  this  nn^^l^'  JB^^ 
considered  as  the  measure  of  a  rhombic  prism,  the  t^jtniniil^ 
of  which  is  equally  inclined  to  the  sides,  the  direction  of  kSr 
liquity  being  from  one  of  the  acute  edges  of  the  pri^m.  ,■  _,  ;  ,| 

But  though  I  thus  differ  from  M.  Beudant  with  reganJI)^, 
primitive  fonn  ofthe  common  sulphate  of  iron,  I  muet^dB^, 
justness  of  his  remark,  that  the  forms  assumed  by  mis^  rfi^ 
phates  of  copper  and  iron,  of  zinc  and  iron,  or  of  coppac,  ffll 
and  iron,  appear  the  same  as  that  of  sim[^e  sulphate  o£  u 
alone.  i   :].,:, .._ 

1  am,  however,  incUned  to  think  tliat  M.  Beudant  ia  nf^cfit- 
rect  tn considering  all  the  salts  so  obtained  to  be  mnidct^a/i^ 
^j^'ing  ^lieir  form  to  the  sulphate  of  iron  alone,  by  which!  tb^'«^9i 
ni^^tantc  sulphates  are  grouped  in  the  Bame  manner  ^A  ^^i4cfla 
agglutinated  by  carbonate  of  lime  in  the  crystals  from  Fjoqta^H^] 
i^^^. ;,  ,Soii;t^  more  intimate  chemical  union  may  be.;^T^tmHl 
tp,,accyr(in  tilips^  instances  at  least  in  which  a  transuafegt^fW^ 
is  dbtaiiied.;  for  it  is  obvious  that  no  mixture  of  bodje»,H^^ 
differ  so  much  in  refractive  power*  as  the  sulphates, of  jtH)|Qm 
^d  of  iron,  can  suffer  light  to  pass  directly  through  t^jtWS* 
^^th  tlie  transparency  that  is  observable  in  some  of  .th^a  ^^ti 
wad,,  tlbough  1  am  not  aware  that  any  compound  saH^-.^qtbfti 
(^er  metals  liave  been  hitherto  observed,  there  mayi ,  n^vgR^te 
I^jbe^  numberless  instances  of  such  xuiion  yet  to  be  difi^^^ji^ 
^'i(iC|uiry  properly  directed  to  ihatobject.  ...j^  j^j 

I  believe,  indeed,  tliat  I'arioiis  triple  salts  of  this  kiivl  wi^;^ 
fjiuijd  among  those  sulphates  that  formed  the  subjects  $(  Ihi 
Beudaht's  experiments.  "   . '-is^.M 

If  equal  parts  of  sulphate  of  copper  and  sulphate  qf.jccm^^ 
dissolved  together  and  suffered  to  crystallize,  me  ciyet^  gsftil 
(luced'are  transparent  rhombic,  prisms,  similar  to  those  ofr^^lgfi 
Eulpliateof  iron.  ■  i  -  ilHi 

if  two  parts,  of  sulphate  of  copper  be  dissolved  «itli.onft.|% 
sulphaWof  iron,  the  first  crystals  formed  are  those  of.ii^F^, 
siUph^teflf  fppp.er.  (but  of  course  iiupm'e),  and  tlien  t|ie  ^(jq^e  . 
trij^'e  sulphate  of  copper  and  iron,  the  prismatic  fonn^fiwluchia' 
ingene'fftl.sq  elongated,  aa  to  show  obviously  tl^at.ij  is  not;*., 
rhomboid.  ,"      _  I 

If  the  aidphates  of  zinc  an(jl  iron  be  dissolypd  tog«t|iGr  in  equal . 
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^Ciantities,  the  crystals  obtained  have  also  the  same  form  of  an 
K>lj^(u^'ril(^in1^e' prism,  similar  to  that  of  mere  sulphate  of.  iron; 
Iftcf-^tb^'ticjlOuF  iff  a  pale  greenish  white,   as  observed. by  M. . 

fi  SAnbe  th6  compounds  of  each  of  the  foregoing  salts  Wftfi' 
nti^^il¥Site  of  iron  assume  apparently  the  same  form  of  crystal,  xt 
^<ib6t-surpii8ihg  that  the  more  compound  salt  containing  alt. 
£ei^'&tdpnates  together  should  also  present  the  same  rhombic 
^^tof ;  and  it  must  be  admitted  that  the  most  natural  interpret- 
fljvM^^is  that  o^  M.  Beudant,  namely,  that  the  sulphates  of 
cdpptt  and  niic  are  to  be  regarded  as  an  intermixture  of  forei^  - 
matter  grouped  together  by  sulphate  of  iron,  to' which  alpne  the 
(ft4^tiinin6ioirm  May  be  ascribed. 

siTOifr  transparency  of  the  crystals,  however,  militates  againsi 
mikHx  itti  explanation  of  the  forms  of  the  preceding  salts,  and  thje 
dotibt  thence  arising  is  confirmed  by  observation  of  a  fourth 
(Sitfoftpctand  having,  to  all  appearance,  the  same  form,  althdugli 
eatirely  free  from  sulphate  oi  iron.  . 

If  eqiial  qucmtities  of  sulphate  of  copper  and  sulphate  of  zinc 
(botlk  perfectly  free  from  iron)  be  dissolved  together,  and  suffered 
fl^  ^iystallize,  the  first  crystals  formed  are  those  of  sulphate  of 
ddpljper>  of  their  usual  form  and  customary  intense  blue  colour 
(bM  of  course  impure).  The  after  crystals  are  of  a  paler  blue 
obfeMT;  and  consist  of  the  two  sulphates  of  copper  and  zino' 
cbldoiidttisd,  presenting,  to  all  appearance,  the.form  of  the  same 
iSdtitbic  prism  before  observed,  with  the  same  obUquity  of  .ita 
tMfdtidrace.  "  .  ' 

^^dgifclg  from  the  apparent  quantities  of  the  two'  salts  f^npBd 
itt-^Ac' preceding  expenment,  that  the  sulphate  of  zinc  ]al  i^6[ 
diliipkmnA  salt  might  exceed  the  sulphate  of  copper  injthe  pnv-  • 
pMroA  of  about  four  to  one,  I  formed  a  solution  ot  the  tWo  ^alts, 
ul>tt]B  ratio,  which  afforded  no  crystals  Uke  sulphate  of  copper,^ 
bat  presented  solely  the  oblique  rhombic  prism  as  before,  andW 
ofedm  agreeing  in  the  measures  with  those  of  sulphate  ofiron^. 
tkbl  i  cannot  at  present  undertake  to  say  wherein  any  diiCrerence 
cpnsists. 

-  fitrt  sinoe  no  geometric  reason  can  be  assigned  for  the  preVar  • 
UM^  Off  this  peculiar  form  among  several  bodies  consisting  of 
difibt^nt  chemical  ingredients,  it  may  be  presumed  .that  spine 
difference  will  hereafter  be  found  either  in  the  angles  or  linear 
oiteaUtes,  and  may  enable  us  to  distinguish  them  without  havii>g. 
reiU^iirse  in  all  instances  to  chemical  aiialysis,  .  ^ 

''ttis  not  merely  with  regard  to  the  triple  sulphate  of  copper [ 
uid'^tic  that  this  hope  may  be  entertained  ;  but  even  those  sakd' 
wfeiifli*  do  dontain  sulphate  of  iron,  if  they  be  really  ^heinicai" 


compounds,  as  their  transparency  would  lead  us  tomjegutri 
be  mpected  to  exhibit  some  difference  fcoia^'tlSnal^j^  salt 
when  crystals  can  be  formed  with  suflicient  regularitv  for  aecu* 
rat«fc  sieasureiaent.  -^^fti^anv         =^^* 


:^  Lh.  Wolhsfon  <m  M.  Smd<riiPi  jtAWf^    (\f 

The  existence,  however,  of  mixed  crystalB,  Buch  as  these 
conceived  to  be  by  M,  Beudaot,  canoctDe  questioned,  and  in™ 
continue  to  mislead  those  who  think  it  possible  to  rely  on  cm-j 
ttilkne  forms  aione.  ...  iv..iri>'50  | 

In  mineralogy  the  most  prominent  infltsoMi^  is  the  crystal 
Fontainebieau,  without  need  of  referring  to  otJier  caaes  of 
intimate  mixture,  but  equally  indisputable.      '  ' 

Among  the  salts  formed  by  M.  Beudant,  it  can  hardly  btj 
questioned  that  various  instances  of  real  mixture  occurred  spd 
as  he  represents,  though  possibly  owing  their  fonBs  M'mai' 
cases  to  a  more  compound  oaae  thaii  he  has  snppftsedV  ^  '  '?*^ 

There  is  also  one  instance  observed  by  myself  ■sxSS 
since  which  I  will  take  the  present  opportunity  of  rldtft 
merely  aa  adding  one  to  the  niimeroiis  list  that  might  b*4'^ 
but  because  it  is  in  itself  instructive  with  regard  to  th^  lr«H 
of  aidphate  of  nickel.  '  '' 

Having  offered  to  reduce  for  the  late  Mr.  Tennant  ^i^nb^;  Mb, 
nickel,  iihe  would  be  at  the  pains  of  preparing  some  cryitfljfew 
Milphate  of  nickel  for  that  purpose,  I  received,  in  tHeorgt 
jiiltaiice,  a  quantity  of  square  prisms  with  pyrftmidal  eWttouU^ 
^efir^set  of  crystals  formed  m  his  solution.  '  ■  -■"^I'^ 

-  The  next  set  consisted  principally  of  octohedrcnsi  fofrfflMtiJ 
jonstiotaaf  the  summits  without  any  intermediate  prisih.  ' ' 
■{I'd!  third  set  was  afterwards  produced,  having  the  fiirmdf  # 
jeUibHerhbrnbic  priem,  which  I  contended  could  hOt'6*'¥tiJ8 
mUpoate  of  nickel,  but  was  probably  some  triple  salt  ofth^e^mfc 
metal.  '  ■■■'■"--'  '" 

■ '  To  this  Mr.  Tennant  replied,  that  he  had  recrystallised'  ^  'liajt 
of^issait,  and  had  obtamed  octohedrons  from  them  aS'Wsfeffi. 
We  had  the  satisfaction  of  being  botl»  right;  for  Viport'^i^iriltt 
eKamifration  I  foond  that  each  crystal  contained  wtthis  idViitlafa 
cctohedrons,  of  true  sulphate  of  nickel,  cemented  togeth^w'l 
tri|Je  Sulphate  of  nickel  with  potash,  which  gave  the  t^Mm 
form  to  the  mass.*  -  '  '  ''^ 

■It  must  be  owned  that  the  foregoing  remarks  leave  the' whT^jfetil 
i»Tolved  in  difficulty  ;  but  it  is  to  be  hoped  that  they  mw^ 
leeet  serve  to  excite  the  industry  of  others,  and  answer  fliffifiii 
poae  for  which  they  are  designed,  by  suggesting  to  chetiiittfalw 
oryBtalkvgraphical  inquirers  a  train  of  curious  and  usefiil'  i^mfi^ 
jprtio«l,i""i  1  remain,  Gentlemen,       ■"--'   ^'^f 

jrfj  yidirtb  ■  YoM  oWiged  and  very  obedient  semmt,'^"'^"'^" 
towdiii'ji.    I  ■  Wm,  H.WotUfel^ite"" 

Ji  ii.f       ■  -..   ■  --.I  emois 

V'*  A  &)en>1  hail  au^^iied  la  n<«  ilnl  the  Abb6  Haliy  wai (irobably'  M^USf 

WOE  .such  lli'i'cpiivcappenriuicciiv'—  ■- ■  — -■    ■     ■-  -  .       .  .  .       .,. 

^t^' to  sulphaU'  uTuickrl.     Tiiilli 


A^^l    0%^^  ^ameiff  Theory  of  Cr^itttliziffion.        W 

wm  hoB  ^bsaoLr-jj^'.  -p.  -AUTICLE  IX. 

»K>  no  yhi  C4  oiOiic*-^ 
ftsfrvc^UMU  on  Mr.  DanielPs  Theory  of  CiystalKtation.    By 
0:  Ifita^^^j  di'J  ifl  PykMshemicuB  Cantabrigien^ia. 

ijom  "to  arf^ix:.  i-:^:  ;^  •'  ..■,.-..'. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

i^l^)f^  apf^gy  Q'^y  appear  ne(iessaiy  for  desirii^  to  occupy  a 
page  in  ^.Jh^Mk^j  writing  on  a  subject  whidi  two  of  jronr 

{?n^^n^  ^^^^  ^^^y  ^^^^^^^*    The  two  gentjem^  to 

ji^q^qhaj^i,  througa  your  journal,  attacked  Mr.  .Danidl^s 

3i)b'<39^i^u^       published  in  the  Journal  of  the  Bo^ 

^  ^^^o  fojr.  Cfctober  last ;  and  as  this  paper  (from  the  mode 

its  publication)  issues  forth,  under  the  sanction  of  the  Roj^al 

L^  ita  influence,  if  incorrect,   may  justly  be  appre- 

H§  ^^  \!A^B  {tt'eceded  me  I  have  but  to  ob0^cve>illii(bm 
LiMBWfCg  papers  they  do  not  appear  to  have  go^io  the 
ran  of  the  subje(^  and,  therefore,  nave -not  ^t^ted^  tie 
ijm»rf^;thQ jmper in TO^  ...v.   >u    v^ 

^  If,  as  J(  crust,  Mr.  Daniell's  object  in  a  sci^aiti&^'iilfeMi^aftte^ 
j§  f]^,foiftherance  of  knowledge,  he  wiQ  examiiie  t  otattory 
IMy^iCT^i  ;  ^  candour  and  attention;  if  pdierwise,  he  vnH ksan 
^^g^vnine  science  will  always  outshine  the  ignis  fatuus  ^ecun 
tt  empincai  representation.  iv 

.Wfu  ^buBit  wnich  I  shall  not  be  misunderstood  ii}.'caUixi^.{the 
[^fl^tgnian  part  of  the  theory,  I  do  not  preerume  t9^^j!xrf^mr6; 
'  jmBLj.  take  the  libertjr  of  transcribing  a  passam  ftom  SK 
iieU  s  p^per,**  and  making  some  observations  onthemathevift* 

f  I  theories  there  laid  down.  *^  The  confirmation  to  which  t 
|de  is  founded  upon  the  consideration  of  these  circuipstances^ 
11  and  12  represent  a  tetrahedral  and  octohedral  pile  of  balb^ 
}iptb  composed  of  triangular  faces,  the  bases  of  wki<^h  ^re  cOn- 
l^tDt^  of  four  particles.  The  tetrahedron  is  contained. bjribuc 
^;(^iase  similar  and  equal  planes,  and  the  octohedron  by  ei^t  J 

S.ill^.the  whole  superficies  of  the  latter  is  exactly  doubte  that 
gi^  fonner.  Now  it  is  obvious  tha,t  splids  so  comstTUCted 
must  differ  in  their  specific  gravities,  unless  the  numb«r.jQf 
dementaiy  particles  in  the  pctoJiedrQn.be  e:iU9LCtly  double  the 
jaxBf^^  in  the  tetrahedron  ;  that  is  to  say,  unless  tne  number  of 
atoms  m  a  given  space  be  equal  in  both  arrangements.  But  it 
iHOll-'bA}  fouM  that  the  tetrahedron,  fig.  11,  is  oomjpbsed  of  20 
sj^linrte>  «iid  Hie  octohedrcm,  fig.  12,  br44 ;  the  Ifttt^roj^ntaining 
moie  than  double  the  number  of  particles  under  a  doiime  surface. 

*  Joor.  Inst.  Oct.  p.  38. 


The  specific  gravity  oftiiR  I^ttef^R^RHI^VtMlbre,  be 
thfln  the  specAc  gravi^  of  Ibe  ToAier.^  -j 

In  the  iirat  sentence  Mr.  Daniell  muEt  either 
specific  gravity  depends  on  surface,  o^thfitflf^W  , 

On  surface :  by  proceeding  a  few  hnee  fiirtiieT,  we  &pd  "  ftl 


number  of  atoms  in  a.  given  space  "  mentioned,  which  pravm 
well  as  the  ^^ui;i^.9f,thep^sage  allows  lueto  jufl^e>^tl^^ 
D.  does  not  understand  specific  gravity  to  (fepentTon  surtaee,, 
but  on  bu^ ;  aod  further  proves  that  our  authcr^has  fallen  intt^ 
the  other  error  of  supposing  bulk  to  depend  on  surface  ;  this  »' 
evident  from  Mr.  D.'s  asserting  that  the  surface  of  the  octolie- 
dron,  beqause  it  is  double  of  tlie  surface  of  tl;e'  tetrahedron,  wiff 
ctintiiiii  a  double  quantity  of  matter-  ■        '  '  r        '*"'|?L 

An  actual  demoiistration  that  solid  coiitefltdo^s  n&fi^WB 
OQ  surftie,  is  surely  as  minecessaiy  as  to  provt  tbat  specific 
gravity  does  not  depend  on  sur&ce.  •     r.  .: 

We  uiay  now,  therefore,  proceed  to  (iatamine  the  ffl^4e^j^(|i 
Mr.  D.  uses  to  find  the  content  of  the  solids,  viz.  the  sqipiia- 
tioii  of  tiie  spherictes  composing  each. 

.Havinganoctohedroaanda  tetrahedron  whosi 
ec|ual,  i.  e.  composed  of  the  same  number  of  pail  ■ 

tncal  mode  of  measurement  would  have  given  lli'-  ■ --;,- 

fotamjrb)  be  four  times  as  great  as  the  latter;  but  by  Mr.  Daniell'i 
"  elegant  process  of  counting  the  balls  in  the  two  piles,"  * 

Content  of  oQtehgdlVU.:  content  of  tetri^edron  ::  44  :  20. 
How  shall  we  account  for  this  modern  discovery  which  porteadt 
the  instant  overtlyow  of  all  our  faith  in  geometry  ?  the  tmdi  i^ 
that  this  mode  of  finding  ^e  content  of  a  regular  body  is  aewt 
correct  until  the  magnitude  tif  tlie  spbericles  is  diminished,  aai 
thei^^i^iatucy'  inQtfased.iiane  limite.  To.  make  this  matt^ft  more 
plain,  and  to  sliow  that  the  two  modes,  when  properly  managed, 
do  not-prodi^di^eEenl.KesultSrlstatetrah^oiQiaiitj^  octohe- 
droD  be  taken  whose  linear  edges  consist  of  the  same  number^. 
Tiz.  of  (n)  particles;  or  spheres. 
Tlie  number  in  the  tetrahedron  =  }1  +  3,-f  q  -f  ITTA"...  +■ 


-H>d  supposing  the  ncto^iedron  to  consist  of  tlfopyntTfttdi^-sM 
•feenpinber  m  the  first  pynmiid  =  {V-  +  2"  +  '3'  -^  4"'Y"fl'^* 

tU     tli    M|udAtJ^    1k;J     ««f  niMii  I^tk  p.  102. 


^^., 


am 

M 


On  jftfr.  VanielPs  Tlieory  of  CryatUlitatian. 

I  •         .L  i_  .  ,  n  ,  im .  Bn  +"i 

aod  .■.  Ine  other  pyronud  =; —        -- —  —  «• 

Jt^m^^  uie  sum  of  the  particles  in  the  octohedroii 

,  '^  ■'*  •  t         I.9.S 1       " 

J'.  3iim  of  spheres  in  tetrahedi-on  :  sum  in  octoUedron 

.  ;:n  .K+  1  .«  +2:2n.n  +  1  .2»+  I  -6«» 

"    vbich  is  general  for  every  tetrahedron  and  octohedwn  whoA 
'  ^ft^  aide  cfinsiats  of  (n)  nnite  particles,  and  is 
■  -rj^  .       ::  /i'  +  3  «'  +  2  «  :  4  »('  +  6  w'  +  2  «  -  §  n» 
^   ,  ::«'  +  3«'  +  2m:4«'  +  2m 

'SlU6h  when  «  =  oo  ,  or  the  body  becomes  aolid  :;  I  :  4. 
'    *"Wia  must,   1  trust,  convince  Mr.  Daniellthat  the  saimnatuti 
of  a  finite  number  of  spherical  particles  is  never  a  correct  e«ti~ 

''Bute  of  the  solid  content  of  a  body,  and  may,  perhaps,  induce 

%niito  repeat  his  experiment;!  on  thi^  sabject. 

Wltn  the  utmost  respect  allow  me  to  subscribe  myaelff   .^i 

PniLU-CHI^MlCtS  C'ANTABRiaiKEMMwt 


^JCU, 


Article  X. 

Ott  weldhg  Cast  Steel  and  Cast  Iron.    By  T.  (M,  E«q. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 


'  GENTLEMEN, 

I  FKESi'MF.  that  I  need  not  make  any  apology  for  introducing 
Uie  following  remarks,  on  the  above  subjects,  to  the  notice  ef 
your  readers. 

It  has  always  been  considered  a  difficult  task  to  weld  the 
higtier  converted  cast  steel  to  iron ;  and  indeed  the  public  ara 
inaefaffid  to  Sir  Thomas  Frankland  for  tile  first  accurate  infoflu- 
,  l^ODt  oq  the  means  of  performiog  it^  namely,  by  heattng  th« 
Iron  to  a  welding  heat,  and  the  steel  as  hot  as  it  would  saifUy 
bear;  when,  by  dexterous  management,  the  union  may  m 
ffiected,  and  without  mudi  injury  to  the  steel. 

I  was,  however,  lately  very  ilEQu|i  wrpriaed,  by  being  informed 
tqr  Mr.  Samuel  Varley,  a  scie^H  tUM^nic,  who  was  many 
'vMus  emploved  in  aEstatiag  Ub  'tlAQBil  Stanhope  in  hii 
pllttosoyhicaf  pursuits,  that  a  gnii'  ^t^^^ibouihood  ai  hu 
*  '"".XJ.  A"  IV.  ^ 


1 


4IN)  Mr.  GUI  on  welding  Cast  Sled  [A»MU 

i-ortUhqj's  seat  at  Chevening,  was  in  the  freqOeut  habit  of  wee- 
ing pieces  cf  cast  atee!  together  without  injury  to  them  [  aod  ip 
duB  way  could  unite  two  worn  out  millwrigKt'a  picks  iat«  a  flW 
and  serviceable  one ;  and  that,  in  order  to  prove  the  value  <>t  W 
procuBS,  he  had  broken  a  bar  of  superior  caat  atcel  ioto  two 
partf,  and  caused  the  smith  to  unite  them  again ;  aud  which  ,was 
done  without  iujuring  the  quality  of  the  steel  ia  the  leaat  denw. 
This  information  oT  course  awakened  my  curiosity ;  and  I>u&W 
since  made  it  a  point  to  mention  ^e  circumstance  to.uiy  pemoi# 
of  information  who  have  come  m  my  way,  to  most  of  whom  it 
was  a  new  (act :  amongst  the  nmiber,  however,  1  have  met  with 
some  to  whom  the  process  was  known,  and  particularly  to  Mr. 
Charles  Sylvester,  of  Derby,  who  informed  sae  that  he  had  fre- 
quently performed  it,  and  even  with  greater  ease  than  in  welding 
iron,  as  the  welding  heal  of  cast  steel  Is  eomiderably  below  thai  isj 
iron.  And  that  the  chief  cause'  of  failure  in  attempting  to  do  it, 
was,  by  persons  heating  it  too  much,  conceiving  that  it  reqnii^ 
to  be  treated  like  iron,  whereby  it  had  been  totally  destrtyed. 
That  it,  however,  required  a  diAerent  flux  from  iron  to  prevent 
itfl  oxidation,  to  wjiich  it  is  extremely  liable,  the  welding  sand 
uied  for  iron  being  totally  unfit  for  this  purpose,     Hfe  prl^fened 

flasB  of  bmax,  or  the  greenish-black  glafia,  of  whicb  oondioa 
otdec  are  m»ie,  which  consists  of  sand  and  tdkali  bnly,  hai^ 
no  lead  in  it  as  in  dint  glass ;  and  he  thought  tJiat  if  it  wq|B  to 
be  fused  with  an  ad^tionU  portion  of  aikali  it  would  b&tftiJl 
better.  -^  1 

I  have  also  found  that  Mr.  George  Scott,  an  ingeIlk)ud<II]^ 
(thanic  of  the  house  of  Cogger  and  Co.  engineers,  of  Wardtote 
Terrace,  Doctors'  Commons,  has  known  and  employed  the:m^ 
ces*  Sm  three  years  past,  and  has,  only  a  tew  days  -sino^itbtis 
united  four  cylindrical  rods  of  cast  steel,  eacii  four  ieetJoiIg, 
after  being  triuy  turned  in  the  lathe,  into  one,  in  order  to  form  a 
triblet  for  drawing  lead  pipes  upon  of  16  feet  in  length  j  and  so 
perfectly  is  their  union  effected  that  the  three  joinings  cannot  b« 
pwceived!  ,,     -  A 

But  what  is  ^  more  singular,  I  have  been  inforuKd  U  lb. 
Jonathaii  Dickson,  engineer,  of  Holland-street,  Blaukfi-Iata^  tku 
two  bars  of  taH  iron  may  be  thua  united,  their  ends  being  pM- 
viously  eucloaed  in  a  wrought  iron  tube  and  heated  to  a  pit>Hr 
degree,  the  tube  thus  serving  as  a  mould  to  f>re?«ntlhe£iaed 
fcftst  iton  from  faUing  asunder  during  the  operation.  i  IT 

,  In  order  to  promote  the  success  <3"wetdmg  cast  steel,  ln^oiJB 
icecommend  the  employment  of  a  charcoid  fire,  and  Uie  piecH, 
after  being  foi-med  of  a  proper  shape  for  uniting,  should  Jaavdtfife 
Kul'tnces  intended  to  be  joined  filed  bright,  be  coated  aith.bonlt, 
and  be  hotind  tage^er  fiTmly  by  bands,  htx^s,  &£.  previoii^ito 
their  being  put  into  the  fire,  and  as  soon  astliey  arelhe&tedEtiS- 
cientJy  to.ifutie  the  glass  of  borax,  6r  bottle  gloss,  Xha.t  thephe 
coated  iheKviiih.'aa.  th£irxii:)t^e&,.(^eihy  dipping  ik^m^eatti 


:)BM4?  .  ■■'         MdCastlrom.  Wl 

^D#e>a)Mtuit)e8  powdered,   or  by  gprinlding  tb«m  wref  -wtA 
tiiem,  aad  that  no  more  heat  than  is  absokttefy  necessary'to 
*fl#et  their  union  be  empioyed ;  and  thus  the  propertias  of  tiA 
.    -Steei  win  beas  bttle  injured  as  poasible  by  the  process. 

'  I  may  aleo  add,  thM  it  is  no  un^qaent  practice  «mon^t 
^Sonnt/y  smithK  to  tmite  cast  iron  to  wroiigiit  irdn  in  place  of 
Mee/,  Bud  particHlarly  for  the  coulters  and  shares  of  plovtghai  4» 
'WOoant  ofits  cheapness  ;  and  possibly,  foreuchcofirBepurpiMMf 
H|«'ouy  answer  tolerably  weH.         I  am,  Geiitlemen,  ma 

^^  •■'  '  Your  moBt  obedient  BervMrt,  » 

■'  Thomas  GtLt.' 


Article  XI. 


I    ^j^,Serzelius  on  the  Discovery  of  anew  Alkali  aiid  a  1^,i£fiu.^ 
['"^'■"i     ■   '  fTo  Dr.  Bostor.k.t  '      ■     '      "^^ 


I  hmu  I 


(To  Dr.  Bostock.) 


fDOM  ^:.uy.  --:  ■■  -     ■  ..:.  ..   -  *»< 

hgf,^\tf^  at&R  sin,  ibuHU.,fun,Vtm''^,i^Vki 

norlif!' tending  you  the  abstract  of  Professor  Barz^us's  lettor 
iduch  yqu  have  asked  of  me  for  the  Aivinh  of  Philosophy,  I  think 
itri^t  to  Etate,  that  he  haa  given  me  no  instruction  or  authority 
'  'whataver  to  make  such  a  communication  to  the  pubhc.  But  M 
[  see  no  expreiisioD  in  the  letter  from  which  I  can  infer  thatitfas 
Pn>fesKn-  would  object  to  this  step,  and  as  I  have  every  DeaaoB 
I  ^tb'liiink  that  1  can  depend  upon  bis  friendly  iadiiigenoe,  1  tcq- 
-tmie  CO'  comply  with  your  request,  especially  as  1  fed  tke  aame 
idaaire  aa  ycu  do,  that  tJie  mteresting  discoveries  iu  question 
.dnwld'  be  made  known  without  delay  to  the  British  puUic. 
I  rii.i  Beheve  me  eter,  my  dear  &ff,  Tory  tndy  yours, 

IIS  L»'<  .ill..  Albx.  MaxcnitrU 

ad  JoiUi   J    :ji  ,      '    ■  nnq  . 

.  A  young  chemist  of  great  merit,  Mr.  Arvedsoo,  who  worin^in 
sU  nboratory,  has  just  discovered  a  new  fixed  alkali.  Iliia. 
■Ikali  is  fotmd  iu  a  mineral  from  the  mine  of  Ut^n,  in  f^waden.; 
■  the  mineral  was  discovered  some  time  sinue  by  M.  D'Andiads, 
laqd^caUsd  by  bim  petabte.  it  iu  composed,  in  round  nomben, 
IwSO.pBTte of  silex,  17  of  ahmuDa,  and  three  of  the  nev  alkali. 
Thifl  new  alkah  is  dietioinushed  from  the  oldones  :  1.  By  th« 
ifiualiililyof  its  sidia ;  its  sulphate  and  muriate  liquiiy  before  they 
.anive  at  ).  red  heat,  the  carbonate  at  the  momeut  whieu  it  begins 
ftiAibeeoaite  red.  1.  By  its  mnriate,  which  is  deliqueaoeBt,  tilu 
.lbe<Uuri&te  ofhme.  3.  By  ils  carbonate,  wliich  does  not  read^ 
(jdivtolve iu.nat«r,  while  it  commimicatea  tostfirectasly  the  sanw 
ttaCewitJi  bhii  other  alkabes:  the  c^boD«aew;>wlw«' raised  to  a 
jed[h6«itta  ■»  platinum cmcible, attacks thsfplair  wiiviit,k»ii 
aaiilojM^jitGiaitrate  of  potaiib  orof  £oda.  4-4^  '#8' 
t2 


db^^tfl^t^W^Qng^acids,  in  which  it  even  eurpasses  ma^esiaJ 

^feJ^Yp.cijled  it  lithion,  to  indicate  that  if  haS  beeir  mScoTcntf 
iajm^/nuiieral  Vingdoiu,  while  the  two  othtri.  ^re  6P  vfefeCT«w 

I  Aaothet.  discovery  no  less  interesting  is,  that  the  luPirriiaHmt 
^Uch  J.  gp-ve  you  in  my  last  letter,  respecting  fht*  di'jLO^ery  61 
^l^^n^iiu. sulphur  pincured  from  the  mine  oi  Fd'hlua,  which  i^ 
^pjfioyei  in  the  manufai-ture  of  feuliihunc  acid  Rt  Giip^HoKfC 
a  to  be  incorrect      I  have  jUbt  betn  making  a  niort  ^ciiti^ 


rte  ex^ination  oi'  it  at  Stockhohn,  and  I  have  touiid  that  \thtt 
|H.^Clahii  and  1  took  for  tellunum  is  a  new  bubstanct  p6yseired 
Mn£iy  interesting  properties  This  substance  harf  ttlepro^erfiSt 
Ha  metal,  combined  with  tliose  of  sulphur,  to  a<>  gt^at^  ^^^^ 
^M,jut  might  be  supposed  to  be  a  new  species  of^^fehfli?  'j^Wii 
Iwowing  ar«  some  of  its  properties  Iiji  its  metallic  state',  'fp'^ 
a^ibi^iant  metallic  lustre  on  the  extemfG  surfire  wth  a  tin^W 
Mdj[,the  fracture  is  vitreous,  like  that  of  sulphur,  but  with  a  Venr 
^hauilubtre',  of  a  grey  colour  At  the  lenipe  rat  life  bf  bdihlig 
n^er  It  is  soflened,  and  at  a  higher  temperatuie  it  melts,  ft&qr 
^  ^ti^ed  at  a  temperature  approaching  to  that  of  bdlhn^  lirfCTJ 

fy."  It's  gas,  with  which  the  heated  part  of  the  vpsseHraVlSJ 
^d,  ,ia  yeUoWj,  exactly  hke  that  of  sulphur  If  it  hk  siihlffliM 
^iargfi  Veasel,  it  is  deposited  in  the  form  of  flowers,  of  tWi 
pivfuf,  tJiinaljar,  which  are  not,  however,  in  the  stat^  Af  SfS 
.Wd^v  T?v ring  its  conhug  it  prefcerres  for  some  (inie  i  i^ertiJfi 
^Mieie  of  fluidity,  so  that  it  m^  be  moulded  between  the,fiiieeii 
aiiabe  drawn  into  threads  The  tliieads,  when  dr^wrr  out  13  i 
1gre^.degi;^e  ot'hneness,  if  held  between  the  ejc  and  the^lMli(, 
jffl^ transparent,  aind  of  a  ruby  colour,  while  by  leflectedireit 
tJiey.exhibjtabri|li"antnie,tallio lustre.  \Vhen  this  new sii'fistmBi 
li^aJJpjVtp'd'hy  ttcantUe,  "it  burns  with  an  azure-bhie  liai^,'^9 
,ex$ah:3iai  strop^  odour  ofhorseradish,  which  led  us  to  siitl^e 
.J^atitwaa  tellurium.  It. is  not  easy  to  produce  this  odoii^ft^fli 
^rjfied  telluriujn,  eitiierbecause  it  does  not  belong  to  it,  e'xwut 
inasmuch  as  it  contains  this  new  substance,  or  beca:use  itis'mS- 
cult  to  make  it  undergo  the  change  which  is  necessaiytoprS- 
duce  this  odour.  Tlie  analogy  of  tellurium  has  induced  me  to 
give  it  the  name  of  selenium. 

Selenium  combines  with  raetals,  and  generally  produces  a  red- 
dbh  flame.  The  alloys  have  commonly  a  grey  colour  and  a 
metalhc  lustre.  The  seleiiuret  of  potassium  dissolves  in  water 
without  evolving  any  gas,  and  produces  a  fluid  of  a  red  colour, 
which  has  the  taste  of  the  hvdrosulphuret  of  potash.  If  we  pour 
dihttedibiirilitic  adid  upoa  uieseleouret  of  potassiwJ)>.,^,fl|9t^u- 
.f(jitte4  bydrggen  gaa  is  disengaged,  which  is  soluble  in  wgter, 
^^.^irecipitates  aH'metalhc  aojutions,,  even,  those  o'^'^^Md 
^  -  The  aas  has  the  odpur  of  sulphurett^  fey^''o^h"^*« 
it  is  diluted  with  air;  but  if  it  is  brealhedUss^'dK^^^t 


sttOKJBzis^i  irr ,-  ^  "^  **'"  ^^^""g  from  having  fere^tlteH," . 
&ya  ago,  a'biioble  of  BelenurettedT  hydrogenous' gai,'  iito  t 
J^mjjj^jSm^jl^^a.  Scarcely  had  I  perceived  the  hepatictsj 
ipj  m^.^^u^s,' .when  I  experienced  another  acute  sensatiiVrr'i  ] 
mi^s^^ed .wilJi  a'giddinesa,  which,  however,  soon  teft'mej  dpif 
tto^^pn^j^j^ty  pfthe  sch'neiderian  membrane  was  so  far  d^striijw 
tma,t„tn^,>^oiigeBl,  ammonia  produced  scarcely  ah'y  effect  li^fetf 

[j  Sj^epium,  c'oipbines  with  the  alkalies,  both  in  the  humid  i*W 
SBBi'&y'iWiRB''''^^^'^'*''^^'"^*'""^  are  red.  The  selenurets  OT 
MyM5g'^y,.p£ time' are  also  red,  but  they  are  insolubie.  '■  It'al^ 
^jMoTv^j^'  m'^^lted  Wax  and  in  the  fat  oils ;  the  solutions  'atlf 
mjt  ibiit.hitve  no  hepatic  odour.  There  exist  also  seiehurettea 
^(Jfoselenurcfs  of  the  alkalies  and  of  the  earths.     '  ' '' 

^eleuimn  ilissdlvf?  in  nitric  acid  by  the  assistance  of  h'^at'; 
mEj^ohitioii,  e\  iiporated  and  sublimed,  yields  a  mass  cVystalljie'^ 
fii.  riqedles^  which  is  a  pretty  strong;  acid;  it  httsa  pure  &lci3 
(yDtir^.and  fonns  specific  salts  with  the  aJkalle^i  earjlis;"'i[S(fl 
-"''',,  oxides.'  The  selenic  acid  is  soluble 'id  VP^^t'ahd  In 
jj J  its  .eoinbi nations  with  potash  and  ammonia' ^re'fifeji- 
:nt;  .the  tatter  is  decoinposed  "by  fire,  water  is  gWetf'wit 
^'seTehiu'in  is  reduced.  The  selenat«8bf  b&ryfes  ahd'cf^rtiB 
[iible  in  water.  The  selenic  acid  m'lXedwith  muritttitf^ireHIl 
imposi;d  by  zinc,  and  the  selenium  is  precipitated  in"flfe 
qf  a  red, powder;' by  sulphuretted  hydrogen  gks  ai)'oW^;S- 
yrilgw  precipitate  is  formed.  ' ,  ''/'■* 

-"'"le^  qbove ,  contains  a  concise  exposition  of  the  iharitCtCTS'tff 
■""foresting;  aubstance.    With   respect  tc  its  bligin,"'it"h 
ih^i  'it  proceeds  from  the  pyrites  of  Fahhm',  '  *ii^^, 
[ng'to  the  observation  dfM.  Gahn,  its  odour' rtiaj  be  bft* 
Livqg  when 'the  copper  ore  is  roasted.     The  pvntes  ttt^ 
^  3  the.sulphuf  of  Fahliin  is  extracted  is    confine*  ^*Wi 
teaa„and  if  is  probable  that  this  contains  seletiium  hi  dr'e'RWb 
""feiiuref  of  lead. '  ■ 'v,  <.i 

_  O  ■fi,a..^..>.i  <j    ...  ,  jluo 
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M  ku  uioUta  X9i^  £.  . 

nlB«  ni  tavioHKih  t 

(«M)kK>  fall  c  \-  hill 

utoq  3;.'  '•!     ,i     ■  ■; 

-"'9^iifictif»m  oftlte  Hortkiiltitraf  SocieJi/,  Vol.  SI.  PeH^VIih 

j"'^M^-i'iiQi'(;K  many  of  the  papers  contained  in- iJiesc TriStitt- 

MS£„5 ''-.:■„.;  „..  t^.Jiids  of  mere  pnictidat  Utility,  aVrd>' thereTO%, 
for  ovir  journal';  yet  ihere'ar^  otfeer^'df  a  nP-'^ 
or  m  siib^ecis.of  more'  tfefii^rall'ihfe^f^-' 


tf -nditidaais,  .#e  pre&nme  that  our  readers  will  bai'^tticA 
tra  Teceiving  from  time  to  time  some  account  of  their  pracQedtof^. 
W*  abuU,  uerefore,  traoBcribe  the  titles  of  the  papers,  and  ^wc, 
ft  £ew, observations  on  tboee  that  we  think  the  most  ijitemEtiag. 

'  Description  of  the  different  Plants  ^own  in  the  Gardens  uDd« 
theBenoKiiDatioii  of  Wtnier  Greens,  with  an  Accoimt  of  their  Qimi- 
litieB,  of  the  Seasons  in  which  they  are  to  be  need,  and  of  their 
Cullivation,  By  Mr.W.  Morgan. — The  difierent  kiuds  ot  great 
which  Mr.  Morgan  enumerates,  are  the  green  savoy,  the  awuf 
savoy,  the  yellow  savoy,  the  Brussels  eprouu,  the  green  boreoole 
•r  Scotch  kale,  the  purple  borecole,  and  some  other  less  htt- 
portant  varieties.  We  regret  that  the  author  has  not  ^v«a  tit* 
flcientific  names  of  these  plants,  that  they  might  have  beat 
okarly  identified,  which  cannot  be  done  with  any  certainty  by  a 
mere  description,  (tuch  ae  we  have  in  this  paper. 
, ,  On  the  Application  of  Steam  and  it«  salutary  Effects  on  toeda^, 
IMEticularly  as  applied  to  the  Pine  Apple.  By  Mr.  James  Brown; 
to  this  is  added  some  Observations  un  Mi.  Brown's  Plan,  «iid 
Suggestions  for  its  Improvement.  ByThomasA.  Knight,  Esq.-^ 
jbt  ftdvaittages  which  steam  is  said  to  possess  over  heat  of^piied 
ia  the  usual  method  is,  that  the  degree  may  be  more  nioc^ 
reflated,  and  that  the  moisture  which  may  be  introdac^in 
thiB  way  into  the  house  is  frequently  very  salutary  to  the  plants. 
The  paper  is  accompanied  by  a  plate,  in  which  the  construotiao 
of.the  apparatus  is  clearly  described, 

ObBerv.atioii3  on  the  Verdelho  Gmpe.  By  Thomas  A.  Kni^it, 
Esq.  consisting  of  a  recommendation  of  tins  variety  ofgtapej'as 
ui  object  of  general  cultivation;  an  account  of  the  wnetfk 
contained  in  the  Uorticultural  Transactions  for  1H14.  '.  ■• 

i'Accouot  of  a  Metltod  practised  by  Mr.  James  Mean,  Gardme; 
tft-iSir  Ab.  Huoie,  Baxt.  at  Wormleybury,  Hertfordabireti  fir 
l^iening  Grapes  by  Aieans  of  Dung-Ueat  under  a.  commonest- 
tale4-^t^:iu»i-  Drawn  up  by  the  late  George  Anderson,  Es^.  '. 
n iJVccosnt of t^e  iVletiiod  of  growing MuBtirooms  in  Housea^  By 
Isaac  Otdaker. — This  plan,  which  is  said  to  have  been  triedifiii 
some  years  with  complete  success,  consists  in  forming  a  building 
with  iSues,  imd  with  difierent  heights,  or  tiers  of  beds,  like 
^lelves,  in  which  the  compost  is  deposited,  with  a  walk  in  die 
centre.  For  the  minute  particulars  of  the  plan  we  must  refer  cki 
teadera  to  the  engraringj  which  accompanies  the  paper.;  We 
JiBTe  accurate  directions  added  for  preparing  the  soil  and  funii^- 
iiurit  with'the  Epawif.  '• 

l)escription  of  a  Method  uf  numbering  Marks,  or  'PallJes,  for 
Plants.  By  AJex,  Seton^  Esq.— This  is  a  simpleand  iugemous 
nacthod  of  apfdymg  to  the  tidliea  a  system  of  notches,  mqde  in 
difierent  direotiooe,  and  which  ere  supposed  to  correapoiUL.tb 
the  Arabic  mtmerals,  oud  thus  to  aupereede  the  manui^.'irf 
tbem  Uy  ink,  or  paint,  which  ia  very  Ikble  to  be  effaced.  \  . .  i 


JtlS.)  ;  BoTtkultural  Trtattaetiom,  Vci.  II.  Part  VI.  SM 
iBBitie'sFla]lfa^FoI«iag-HQtues.  ByThoiDaKA.KiU|^fat,B8tL.-*-1iQ 
th«  last  part  of  the  TruisactiooH,  air  C,  S.  Mackensie  baa  prat- 
pceed  the  epherica)  fomi  as  the  beat  adapted  for  foreing  faoussrri, 
aodiMt-t  Knight,  coinoidin^  in  the  general  idea,  auggestB  sodm 
uOdi&catioDs  in  tbe  original  design,  xnd  endeavours  to  obviate 
vabt  objections  that  had  been  urged  against  the  employmeut  of 
die  ^hehcai  fonn  generally ;  but  for  tbe  particnlari  we  mtiat 
wifer  our  re&dera  to  the  ori^nal  paper,  as  welt  as  the  engraving 
which  BCcanipanies  Mr.  Knight's  suggestions. 
I  On  the  Feneea  most  eligible  for  Gardens  and  Orchards.  By  J, 
Williams,  iBsq.— The  object  of  the  author  is  to  recommend  tbe 
|)iuitiog  of  ev^green,  and  especially  of  liolly  hedges,  in  prefen- 
•ace  tD  those  of  hawtiiome,  or  crab.  His  reasons  are,  tlint  th« 
former  do  not  afford  the  eaiue  inducement  for  insects  to  deposit 
their  young,  and  that  they  produce  a  much  greater  degree  of 
wortatfa  and  shelter.  The  practical  directions  that  are  given  by 
Mr.  Williama  should  be  attended  to  in  the  raising  and  msnage- 
ment  of  hoHies,  The  berries  do  not  ripen  luitil  March  or  Apiil 
ef  tiie  Iblloivingyear;  they  are  tobe  gathered  at  this  tame,  tmned 
iu  faeapfi  in.  the giound,  and  sown  in  drills  the  wicceedtng  upang ; 
tj>e  ftroper  season  for  removing  the  phuits  is  the  end  o^  April  or 
begianing  of  May,  when  tbe  bud^  are  just  expanding  into  leaf.  < 
^.-LObHervadons  on  and  Account  of  tfaeTubers  of  the  LatKynis  Tl»- 
.beKwuB,  with  Instructions  for  the  Cultivation  of  the  Piaat  ia^ 
Garden.  By  Mr.  James  Dickson. — The  lathynis  boberoauriaa 
.ttttiTe  of  many  parts  of  the  Continent,  where  the  tubers  that^are. 
rsttached  to  tKe  roots,  after  being  boiled,  are  served  up  at  desserts 
fijRcbesnuts  in  this  country.  The  plant  ia  propagated  byaoeans 
of  these  tubers.  ,    ,  --    . 

Aoooiuit  of  a  Method  of  forcing  AxparaguE  practised  bv'Mr. 
-Wm.  Ross,  Gardener  to  Edward  EUice,  Esq.  at  Wyke  Houm, 
near  Brentford,  withsume  ISuggsstious  for  its  Impraremeot.  By 
Joseph  Sabine, Esq. — The  improvement  consists  m  " pladngthe 
lOots  of  the  plants  over  a  substratum  not  in  a  state  of  feraMota' 
tioo,  and  by  introducing  into  the  bed  the  warmth  ueaesuary  to 
feme  them  Irom  hot  linmen  to  the  sides,"  by  which  means  the 
^nt  is  leas  feeble  and  drawn  than  when  the  heat  is  direotty 
.uiplied  to  the  roots.  Mr.  Rosa  emplt^  lor  raising  his  aspara^s 
itAe'pits  in  which  thesucccseion  pines  are  ke^  in  the  sDmmer. 
i  /'Upon  the  proper  Method  of  pr^ng  tbe  Peach  Tree  iii.«okl 
aad  late  Situations.  ByT.  iV.Kni^t,  Esq. — The  authorobaerrAs 
that  the  blossom  and  leaf  buds  of  planbi,  in  their  first«laUnf 
'  organization,  do  not  materially  difi'er  from  each  other ;  they  then 
;  contain  leaves  only,  wliicJi  are  suheequently  converted  iotio  tile 
:  component  parts  of  the  blossoms.  A  certain  degree  of  hieat  and 
jbgfati  seems  essential  t«  the  prodootion  <of  Ah^loptaoms,  obd, 
'aceordingly,  Kfter  a  wetandcoMseaaoc,  UkuV^  nf' iSlJS,  tre 
find  the  more  delicate  fruit  trees  to  eichibiHatf '  ovkf'i^thK 
ftdkmisg  spring,    Mr.  Kni^  reoMplu  V 


hi^fj^eh,«XSp.n.d  their  l««ve»  esrli^than  the  reakon  febe^inai^fil  I 
antl'^t^  tfie,J)lassoms  ujthe  aKiHasof  thesebudt',  are,tthOTefo«pd  I 
Ui}^jbe^.^iJci4a£eU  Loco]n«,ta  perfectioD.    Theeevatiit.a^eisQ''  I 
Bj^jfffi^^LL^^  (gwacds  tlie  exlreimtieB  of  the  branches ^und^ttbine^d  I 
fore,  ill  the  ordinary  method  of  pruning,  are  necesaarilyda(ti)Oj«d^  I 
whf^ea^,^l),.th9  .plan  aow  recommeuded  tb^y  nr&ptesbivtnHtjr     j 
merely  "  pinching' off  the  minute  succulent  potnte,r£;tineral]^t9tf 
th^lengtli  qf  onuoiitwo  inches.     Spurs  whiohilie  close  to  life 
wall  ace  thus  nede,;  upon  which  numerDua  bloeKOitt  bnds  .faiwq 
very  early  in  the  ensuing  summer;  and  upon  SHr,h,.iifi(ir  ttiE  larfen 
most  .unfavourable  season  (1816),  and  iu  a  situation  er«>iiigh.wiji 
cold  that  the  peach  tree,  in  the  most  favoueaWfl  seaaoiiif.  luiltlo 
usuitllji  produced  only  a  few  feelile  blo8Boros;iI;.ol»*:one<Ji-.ft 
strong  and  vigorpus  blosiioms  in  the  present  spi^ng  (i^l7)(ia&-<Ir[c 
have. ueuaJly  seenin  the  bestseafions  and  situations. '"     -      -  .<.i.A.'. 

ObGervatiQus  on  the  proper  Management  of  Fruit  TreeB,whidc'ii 
are  int^d^  ^o.he  forced  veiyearlyin  the  ensuing  Seasoiut-  Bf<i 
Thqipas  A.  Kaight,  Esq. — The  principle  upon  which  tlie<iau2h4ii>  ■ 
cbk^fly  ifuiitits  in  this  paper  is,  that  a  plant  wiU  be  in  a' bsttec  ' 
st|(«|aiT forcing  the  wood  of  which  ha.s  been  very  completdi^.:. 
lipea^d  in  thifpreceding  autumn,  and  that  to  promote  thiBflfiec^'' 
th€;power,.<(f, vegetation  should  be  put intoastuAeof  rest  ascail^m 
as<p|CBsiblq,  «nd  should  remain  entirely  doitnant,  until  tbey:  arei.' 
pecfn^entW  exeited  ilk  the  ensuing  spring.  Some  experune^ttsHi 
aT£| -..detailea  iii.whioh  the  good  effects  of  this  system  aieJuuleili 
ai^atentJ  ■,■.-!-  nxirll 

Recount  of  tjie  Method. of  raising  Mignionette  in  Pots,  suiiSaiMit 
cessjp^i  t|^i:ctiigh  the  Year,  as  practised  in  the  Vicioily  of  tjondaadq 
By  M^.J.'Cieorge,  Rishon.  .        ,  I  m  ntjum 

On  the  Cultivation  of  Strawberries  in  Forcing-Houses,,  rdaotag  h* 
the  ,'(^yWeJvaD(d  spring  Months.     By  Mr.  William  Morganl/  ■.  .i'' 

A,i;:ppuat  aud  Description,  with  aFigure,  of  antwSttavrbeuf^,"! 
caUed thftRosebeny,  orKose  Strawbeiry.  ByJof%[j]i  SahiaAviEBq}  '< 
— T^oisiBecpin.tu  Ue.a.varietyof  the  scarlet,  probably  raised:  fe£cu'.'/ 
dentally  by  seed,  which  was  found  in  a  garden  nt»r  Abdrdaen^  - 
from  its  .superior  siae  and  other  properties,  it  promises  toprovera:  '^ 
vafu^bl^  %44ition  to  GUI- more  hardy  English ftuits.  j[:l<i1 

^twae^fuftbexObservatious  on  the'Method  of. ringing  Fm»tTi!ei»,-fie 
for,4(^^tti;pf)BeofTendeong  them  more  productive.  ByQeocge'iii 
HetisR,Ko^dftHJ-lX.D.  ^. — The  objeot  ofthiR  papeiai;  t^m 
po&^.{tUt,.,that  l|^e,pt;acaoe  of  xiuging.  fruit  trees,  that 'iB..cuttiaffi^ti 
off  a  circular  ring  of  bark  from  the  stem,  which  the  author  luM  « 
recommended  in  a  former  paper,  has  bkewJse  been  recoramended 
and  practised  by  the  French  gardeners. 

Account  of  some  Improvements  in  the  Construction  of  a  Stove 
for  Plants,  by  which  bottom  Heat  is  imparted  to  their  Roots,  with- 
out the  Use  ofTan.  By  Wilham  Kent,  feaq. — An  objection  arising 
to  the  employment  of  tan  for  stoves,  in  some  situations,  on 
^eouid  o£tiw  difficulty  of  piocvum^'A,  aiASfi.^c'aai^&aiaito 


le^lB^i horticultural  Tfatisaclifmiy'^fit^L  Part  VI.  2£ftfi* 
li^^jdit^tai^Ke  worma,  Mr.  Kf>nt  Wsi  iadackS'WidiiiViil^^^'^ 
hoBMil  in'  which  tho  fiue*  fihoutd  pnss  throwgh  s'lii^e'  bpifce/"* 
wtaoh  ^coBiea  a  irhQiuber  of  heated  air,  and  whit*  cppe'artl'tft''* 
b&SH'^tlVctual-tts  the  tan  in  warming  the  bodieathat  aWcdriU-'f 
gwhis'to  itJ.    .    .  ■"■  "i.''""^! 

Oiiithe  CowlOvatioB  of  Strawberries  in  the  open  Grodnd;-  ;By' 
MwMichnel  KeSiis.i  .  ■       ''■.ivin 

^count  «f  A'innwMelhod  of  cultivating  the  tdbeha  futeens',  ' 

Sraet(^RdibvMr:Wi)ham  Hedc^s,  GardenertotheEad  of  Mans^  "^ 
eiAi-  tt?  iloioph  fealjine,  Eso,  :     -  / 

.  UHStc^os  of  n  Stove  used  for  tropica!  Plants,  m  the  Garden'  ■ 
oftfiiri  Atprahani  Home,  Bart,  By  Joeeph  Sabine,  Esq.  '  '  * 
«k8boPtA«teoUntol:theWorkBofthellev.  JobuVolkmnrSickler,  " 
aideBUiHtnt'PomotogiRt  iii  Oentnaiiy.  By  George  Henry  NVudiden;'^ 
LL.D.  &c- — Weatw  infenned  that  the  subject  of  this  paper  wa»^^ 
boffaiih''lftl4  at  Oiinlemleben,  near  Gotha,  and  was  pastor  at 
Kt^hfahaern  ifi  the  Dutchy  of  Save  Gotlia.  For  maiiyyears  h**  " 
paidipnrtiailar  attention  to  the  management  of  orbbSrdslbe'liad'^ 
thneeiMliBeries,  one  of  which  idone  contained  no'les3'tht(H  SflW" 
grafted [(7ees.  This  nursery  was  entirely  destroyed-!>y'MMiHAf'.'' 
Nejdailtiwipa  after  the  battle  wf  Jena,  and«nothei'6FMr'.'S(teldef*Wj» 
nintorie^  Ufc  Which  there  were  1,500  grafted  trewv^aMd'tfi*'" 
game  f»t€lfteia  tho  CnseackK  after  tho  battle  of  lifpiiti'/'^TOB^' 
tbinli^agntaiung  1,SOO  tieett,  appears  lo  bavt  escape(t.'"'Hy'it"I 
thehntboiot'  agreat  work  on  pomologv;'  coii^fttii^;  ofrkJiysi^" 
than  48  volumes,  containing  a  very  fidi  account  of  all  thfe'lWMi* 
treeBi-£hat. art-:  grown  in  Gtjrmany,  illustrated  ■W 'a&avfe'P,2W) 
plataaiuMp.  Sioklerhas  also  publishtd  a  g^CThl'taHfliti^H^'''  , 
tionary  in  14  volumes,  and  a  botanical  dictionary  in  wve  '♦oluMe/  ' 
besi(iie»a>txany  siiinUer  IrartH.  ■  >  '       , 

On  a  Mode  lof  training  Fmit  Treea,  described  by  M.  Noisette, '''  , 
by.Oaofi^e.H-errry'  Noehden,  LL.D.  &c. — M.  Noisette's  a'ecoim.t  , 
is  piablished  in  a i  French  work' entitled  Bon  Jardinier,  for  thd'"''*  i 
year'i817  J  it  consists  irt  placing  a  frame-wort  eithet  on  TOe""  I 
stdeiiorall round  tJie tree,  according  to circutastancesr,  whichiS'lj  , 
flafest-the  top,  and  upon  which  thebrahches  are  trained  as  on  a'"  i 
trellis,  in  a  horizontal  poeiti<ui.  Another  method  is,  when  there  "^  ' 
are  "two  uitcdined  frames,  joined  at  the  top  at  an  angle  of  abo^Ot 
50<iagnefs,  on  which  the  trees  are  trained.  Thrs  latter  fraitie^^  J 
maf;  itnecesaary,  b^  covered  with  a  glass ^^,  ihnS' CpnVertiaia;'''  . 
mall  forcing  house,  and  thifeittaybe^put  OfloryemOviai?'!! 


atUKLfiurei--  '      '■'     ■■■■-■■   '■     :a- '■•  \^  ■■'■"•■■•'■  n't  ■^ 


:■  >ri!n'l  3dl  xa  b^ailonq  atm' 
aifoiafi  1  '"Ji'i"^'  ■>ifloa1oliii.ooo& 

_^iw   «t.i  ,  Li;..l).HKljjlwYd,8]nBl*I«ft 

aflian^noiJ^»(''""/---P^-''  '■'   ' -'  -""'^'^'  '^   ■i'fiT''f'^«^9'iJ*w' 
So  .anoiJuuliB  9m.J3  m  ,«-,.  ^*J^^^S^ ,^'^'  •^ 

8li  aurA  wiuta  il«  ni  l)o«  tli 
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iifr,  26. — The  reading  of  a  paper  by  the  Rev.  John 
waft  cOnuaeQced,  "  On  the  Parallax  of  the  Fixed  istars. 

Mifch  5.— The  readiDg  of  Dr.  Brinkley's  paper  was  cooclu(i«i 
The  Astronomer  Royal  having  sug^sted  some  doubts  aa  tollu 
correctness  of  the  author's  former  ohservatioas  on  this  sabjecC^ 
he  was  induced  to  reciu'  to  it  again,  and  has  devoted  machattonf 
tion  to  it  fur  the  last  16  months.  He  haa  again  met  wHh  Appa> 
rent  motions  in  tiie  stars,  which  be  can  only  explain  opootte 
sappeaition  of  Uiere  being  a.  visible  parallax.  He  thinks  tli^ 
Ihe  star  wliiclt  offers  the  best  opportunity  for  deciding  the  qnea^ 
tioii  is  IS  Aquilfe,  and  the  result  of  his  observations  upon  km 
^enBrally  consistent  with  tlie  theory.  Dr.  Brinkiey^  doobU 
whether  the  mural  circle  at  the  Greenwich  Obsen-atory  be  the 
instrui^Cnt  the  beat  adapted  for  so  dehcate  an  inquiry ;  aadit  i» 
on  this  uccount,  and  not  from  any  idea  of  Mr.  Pond's  ■  waniilf 
accuracy,  that  the  author  difiers  from  him  in  his  conclusioBU 

On  tiie  same  evening  was  also  read,  "  Some  Additionk.ta^ 
Ooonian  Lecture,  on  the  Changes  the  Blood  undergoes  in  ti£ 
Act  of  Coagulation,"  by  Sii-  Evertuxl  Home,  But.  V.P  Jl*fi.    r* 

l^e  author  be^i  with  some  remarks  upon  the  siz«of.tite 
globulee  of  the  Uood,  which,  he  informs  he,  Capt  Ksttt.lnd 
SBCertained  to  be  the  -g-^'^j^  of  an  inch  in  diameter,  la  onfettP 
profe  the  truth  of  his  hypothesis,  that  tihe  tubular  stmctuii  of 
the  coagulum  of  blood,  which  afterwards  is  converted  intofts- 
seLf,  depends  upon  the  extrication  of  bubbles  of  air,  he  plaoeil 
some  Jiewly  drawn  blood  under  tlie  exhauBted  receiver  of  im  air- 
pump,  when  he  found  that  none  of  the  tubes  were  pro&metit 
while  the  tubes  were  farmed  as  usual,  in  a.  portion  nl  the  sUK 
coaguluiu,  which  was  exposed  to  the  atmosphere.  The  itwllior 
succeeded  ia  injecting  these  tubes,  by  placing  tinesite.M* 
piece  of  coagulum,  while  it  was  imder  the  air-pump  ;  if  the  «r 
was  pdiuitt^  after  it  had  been  exhausted,  the  ei^e  was  fonwA 
into  the  tiibes.  He  injected  the  tubes  of  a  piece  of  coaguluB 
^M  was  jbrated  iu  the  cavittr  of  the  abdomen  from  the 
9rtnti6e  of  the  peritoneum,  borne  observationa  were  (b^w  *wn»> 
GO,  pus,  siniilar  to  those  on  coagulated  blood,  in  wiiioh  tbft  f^ 
became  tubular,  Tliis  fact  ia  supposed  by  the  ajithor  to  iuwr 
trate  the  principle  on  which  ^nulations  are  tbnaed  mt  iHf 
siaface  of  wounds.  .  i-.     .i>»ii 

•  Tn  our.jasl  najaber  iie.inaii,»erli'mly  OBoriljeil  (hemUbamaliriil.ittaf^j^kU 
wa*aii(ioBiiCFd,(in  Jfeb.  1}),  (r.  Sir  Wm.  llcrscbvl,  iu.lead  of  J.  F.  ViCiUfscbtL 
Eiq.f  It  WoHenLiLleii  "On  CircUlirtiilg Functions,  aiid  (in  the  InCeErtti'l;ili  iff  i 
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Jilarch  13.— A  paperby  Dr.  Totneis  Fischer,  "On  the  Anatomy 
of  Spiders,"  was  read ;  aleo  a  paper,  by  B.  Beviin,  Esq.  "  On 
some  FoBsik  uiLeiceati;rBhire  and  JS orthajnptoaaliire." 

ROYAL    SOCIETY    OF    ElMNBURGH. 

March  2. — Dr.  Murray  read  the  first  part  of  a  paper  "  On  the 
Bidatiaii  in  the  Law  ot'  Betinite  Proportions  in  Chemical  CQmbi-< 
oatioDS,  to  the  Constitution  of  the  Acids,  Alkalies,  and  Earths, 
Jnd  their  Compounds."  Its  object  was,  to  determine  if  the 
composition  of  these  substances,  accordiug  to  the  theory  which 
he  naa  lately  proposed,  be  conformable  to  the  law  of  definite 
proportions.  The  part  of  the  paper  read  extended  to  the  acids 
ali  vbicb  sulphur  sod  carlion  are  tlie  radicals,  the  vegetable  acids 
beit^  comprised  under  the  latter.  A  very  suict  coincidence  is 
toAni  iu  the  actual  proportions,  according  to  the  theory,  with  the 
lur^  so  aa  to  atfbrtl  proofs  even  of  the  tmth  of  the  former ;  and' 
some,  of  the  results  display  views  very  different  from  those  which 
Intve  been  liitherta  proposed.  The  remainder  of  the  paper  will 
be  rfead  on  a  succeeding  evening. 

At  the  saane  meeting  an  abstract  of  anew  paper,  by  Mr.  Lau- 
d^T'Dick,  on  tiie  Paiallel  Roads  of  Lochaber,  was  read. 

AftR  considering  the  paper  which  he  had  prepared  on  the 
Mttallel  roads  of  Lochaber,  smce  his  second  visit  to  that  district, 
w^was  Kidsiied  that  it  would  not  be  very  inteUigible  if  read  to 
tixe  society,  owini  to  the  frequent  reference  to  the  map  and 
didWingg.  He  tJierefore  contented  himself  with  a  very  few 
WikuixJt,)  explanatory  of  the  views  he  entertained  of  this  interest* 
i*2  subject. 

nfcid'former  paper  he  described  the  general  nature  of  tfaeie 
sbrfvcs  :  he  has  since  ascertained,  by  several  observations,  that 
ithey'sre  perfectly  horizontal.  One  very  remarkable  circamstanc« 
attending  them  is,  that  in  one  or  two  instances,  they  can  be 
Inuced  in  a  perfect  circle,  around  little  isolated  hills,  on  a  levd 
wMi  the  ooiTcsponding  line  on  the  sides  of  the  valley. 

''1b  his  former  visit  to  Glen  Hoy,  he  traced  the  shelves  in  that 
V^ley  only ;  on  the  late  occasion,  however,  he  discovered  that 
Utey  m-e  also  to  he  found  in  tilen  Spean  and  den  Gluoy.  This 
tiRtv&lley  contains  one  range,  at  on  elevation  12  feet  higher  than 
thtt  of'Ony  of  those  ill  the  other  glens.  The  two  shelves  next 
viakttilde  are  to  be  found  in  Glen  B/yy  alone.  The  uppmnost 
Ttmsthrough  both  lower  and  upper  Glen  Roy,  and  loses  itself  in 
tb«  flat  mossy  ground,  forming  the  summit  lorel  «f  the  conntry 
mtir  the  Loch  of  Spey.  Besides  these  two  shelves,  udrich  vte 
lh«  particular  property  of  CHen  Roy,  there  isanotbet  at' a  lo*er 
level,  common  to  Gleu  Roy  and  Glen  Spean.  Its  two  extWHifc. 
ties  are  to  be  traced,  one  on  the  uiouutain  of  Ben-y-vaan,  near 
fltfefabrictee,  and  the  other  on  ,tfc«jpi||l|p()f  Aonachmor^,  oie  of 
t^  JB^n,KeVis  group,  nearly, o|^|iq|K|f  "Quftsbelf  may  be  CqV- 
Iowcdalm08t<eyei7  where,  in  ita<aMBM^MBMM^^'Kc&-  ^ 
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nte«-!(»ri>«*a#fifflg'Mt«nt  of  Glen  Spean;  Eiittf  ti^^.  ^  ^ 
ri#»tiPtlttai^r»8  fer  aa  the  Pass  of  Mactiifli  ^tfiSfe' a'«vfie»' 
round  on  wTiat,  is  the  summit  level  of  tlie  .eo^ti^;iTOrSPySl' 
nilmnH'toek.  !t  ia  also  distinctly  traced  mmiitig  intolHVtwey 
<rfil,ochvTF«'g'.  "■    '    ■■■•'■'■''^^ 

'liflhe  p«pc/ formeily  read  to  the  Society^  Mr.  Lauder  OWt' 
stated  it  ft»  his  opinion,  that  swch  appearances  iil  "generaj'^i^re' 
Whie  MtJiibueed  to  the  operation  of  the  waters 'rtfft^'Iskd'.''  flis 
last  inspection  of  those  i»  Lochaber  has  not '  only  corrfmnefl  Wf^ 
convictmn  in  the  truth  of  this  theory  with  respect  to  thera,  but 
has  led  him  to  imagine  that  he  has  discovered  the  boundaries, 
exteat,  «nd  ehiipe  of  the  ancient  lakes,  as  well  an  this  c^wie 
wfaidi  prodaoed  their  evacuation.  He  conceive^'' t*av' Heir- 
warranted  to  conclude,  from  the  observationt*  he  has'iliaillfe;  tii4r 
Gten  GHuOy  was  at  one  time  an  independent  lake,  hfii4rtg'n» 
lerel  '12"fcet  above  the  take  of  Roy  when  at  its  highest;' inlft^ 
whidi  !it>  discharged  a  stream  from  its  N.E.  extremttr.  Sitit"' 
Bj^  raxB-t  have  contained  an  independent  lake  in  tw6  difffeftilf 
states,  as  indicated  by  its  uppermost  and  second  ihefV^'/ 
Whilst  in  the  first  state,  its  level  must  have  be«i  sUcn  tbal'tt' 
diiKiharsed  its  Waters,  and  those  tributary  to  itfrom  Ltiteh'Gliifty, 
iit)4lie  direction  of  the  Looh  of  Spey,  and  liy  it  towafd^thft" 
eastern  scAV-  When  this  waa  the  case,  a  barrier' *lii*t"B^' 
ciintled  at  the  month  of  Glen  Rot,  separating  its  hik^fliiiri' '««**" 
abitltat  thne  occupyiftg  the  whole  valley  of  the  Speatf,  rfftM'' 
leyel  of  the  lowest  e^elf  nf  all,  and  which  has  such  a  relatlbflM 
thB^mmmitJ level  atthePass  of  MuckiiU,  as  to  warrant  tli^'tiiiK-'^ 
chuion,  that  it  must  have  sent  its  stream  through  it  tofpw^'^e'' 
etSteTn>'Bea^  -by  the  touiBe  of  the  river  Spey.  Two  diffet^'' 
niptnres  tdok  place  in  the  barrier  of  division  between  LochllXjj*'' 
aod'Sfenn.  The  first  diminished  the  anrface  of  toch  H^ij^'HS" 
mn^  -aR  to  rendfir  it  tribiitaiy  to  Loch  Spean.  The  ■s*feei4ff' 
breach  reduced  it  to  the  level  of  Loch  Spean,  of  wMchft'WHr^ 
fonned  a  ^riorlion.  Whilst  the  lakes  were  in  this  fitftti^,  WK'' 
Lander  Dick  supposes  that  the  whofe  gi'onnd  at  theit  bo^-* 
weafcem  end  was  an  imbroken  mass,  and  that  the  Great  Cletitif 
Sootland  had  then  no  existence,  and,  consequently,  lliat\4#(^-i 
ai^  now  the  mouths  of  Glen  Gluoy  and  Glen  Spean  were  shtitftf' 
by.a  iejTff  yijwiff,  and  that  the  united  waters  of  the  whole- likelB" 
fofveed  a  rrver,  running  through  the  Pass  of  WhickuH,  toitwtiP' 
thofiBstem  SPa.  ''"''^5 

tAn  examination  of  the  Glen-ftioma-albin,  or- Great  Olfen'^ 
Soirtfandt,  stoiitefaing  in  a  diagonal  line  across  the  iilinfffrSff" 
InirenoeBB  toKort-William",  has  convinced  Mr.  La63(af'iyiclt.*^fire'? 
it.hsBt)«rgd<itfi  origin  to  **ompi3pnvnfcion  of  nature,  aiitilfHitfW^ 
opeaimrj  <rf- this ^  Vast lehtteitit  w«*  ths  caiiSe  of  tht-di^«M^'^ 
the  »iat9»(Df *h»  Jakes^  an^f  oFehft  chfea^'  bf €i«  dSi^MftS  #wl» 
cuiteiA  of: thbntioiK  wdu(^if<m*^^¥iinv&> %^  w^ti^^^^l&f ^ 
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*tefti  i^  ^^U'""^  shelves  of  JjochaJwT),  aa^flws^j^fcffudtt 
a^^^/V^^^^'f^'  reject  a  mutual  ^ght  oa  euh  oth^^  # lij$id»(ig 

^jHflW(l|6-iTTT^ic-  X-eali*  read  an  account  of  his  new  iiiBtiJiaB««^-r 
dmea  the  sptlirioscope.  As  a  description  of  it  is  alKadyiKi'tfi'io 
hai^  t^^'i,t)^;pul)lic,  it  in  unnecessary  to  give  any  abstraetibf 
t§fe^Bei:,ptpr^eiit.  .1  ,-.,      !.■*!£« 

pj^  the  same  aueetiiig  Dr.  Brewster  laid  before  .the  &oci£t9lf»i 
p^pT, ',' , P^  a  NewTheory  of  Double  Refraction."       ,1  -1,;  JmI 

lllfi         T'l'  .     ■     ■       ■  I  I.'.il//l0^ 

.   ■',  J  WERNERIyVN"    society.  -(Mil 

'^^^c,:^(),  JSl7.-;-The  Secretary  read. a  communication .ftoKf 
'Si^j.c)^of^  Kurgpon^  Kihnamock,  on  Bome  fossil  tusks  fouod^i^- 
tlfe^pan^^f^lmaurs,  in  Ayrshire.  Tti.':', 

J^  ^gllg  tlwpugh  a  bed  of  alluvial  clay  to  the  depth-  of  Wi;* 
f^^.Toiijr,  iajge  tusks,  resembling  those  of  the  elephant;  iwhr*. ' 
r<)|i^;  aniJaUo  therib  of  souielargeaiiimal.     The  laigeBt  tusk  ' 
m^a^sur^d  40  incheti  in  length  and  12^  inches  in  circutofeKnee' 
at  thp..):jiasilUu7  extremity,  and  ><->  inches  at  the  end.  '  In-^mi 
•^p^i^iied  pf  clay,  remains  of  MheUs  were  found.         ,'     ■>    i-i.(^/ 
A^l^eimeftingon  Jan.  10,  1818,  Prof.  Jtuueson  read  itpaprab 
og^e,geogn08ti(;al  characters  of  simple  piinertds.  ;.U»fff  marked 
tbM:!^^.'^''>V'^''^'^'^  of  plants  and  animals  Over  thefearth  is  deWF»  ■ 
in(|f^4  by  dwtanoe  from  the  equator,  height  above  ihe'leteliof 
i^pe^  kjp.d. of  exposure,  and  other  cirGuiastaace&-,  butithntrai 
d^f^^anarigement  is  observable  in  mouufcain  rockSrl'^ltHey  I 
ar&AijiiVvffsally  distributed,  and  the  same  species  iocaUiKieqaal^' 
a^^e^f^iL^Uu-,  and  towarils  tlie  poles,  at  the  level  of  tdtdB^aifaati 
a^^^d^  \vap  of  pei-petual  snow.     Although  t^e  distiibHtiotoiDC 
ii^;if]tf[|i^  rocks  IS  thus  proved  to  be  if)fiept9id£i)t.Mii:hBiatip' 
ii^&Kf^„;yet/ it  would  appear  that  the  gfaitd^nia  of  pnnttivtop ' 
tngj^jiaji,  ^d  tloeta  rouks  have  their  peeuhafitieB-na  Oo  -faei^ht 
^Wfi¥  fr^-'^*^'  *^  ^^^'  ^^^s  occilpied  -1^  the!<liH«i'eh&-i'Qimar'. 
tit^,  afl^io  the  general  direction, -dipj  riuI  iiuilinati^nr.ofi'tfaA  1 
ati^^V  lyl'l^i  although  the  general  ct^uactaraiMTtbc^futitnaidbns 
t^,.^^r?»ottB  of  the -Frith  of  Fortli  agree  vriththoueitil^ainjila*' 
guu^^,fpckt»  on  the  continent  of  Liuope,  and  ldthoil^<cb^'.- 
euij^^^p^   characters  as  show  that  tbev:  sTe<  nianberftiidi? 
t^^jfiB^  ^enejal  series,  and  have  been  fofuied  fltuhfl  BaaoFd 
timf^ it 5  'ti'^:^^''^'^'  them- with  the-^^^j^Jhsctivey.'pi'iniitiiiFti.'l 
transition,    and   floeta   rocks   of  other   tracts,    a.s  t>f  rftwitttiwll 
Iw^^Jf^  ejcaqiple,  we  shall  £iui  ven  sUikhogrdit&nnifiea,  labt 
oa(^^^.LcfT-tIie.j^p»ces  occupied  by  cW  riHlkat-.^MriidBD^B-'tiitao-^ 
r^^va  aeights.  above  the  sea,  and' the-sttaiigoBiiilS  GJ''ldi«ni! 
d^'^ct^;:^!, '4ip,  inclination,  S-c.    luigttiKteaiBkiiteitoh^Fisod,  u 
lfe)f^"wi(;iriJameaon  j-emaj'ted,.  would,  s^wUMBm  ""  " 
ot^jttp,  ^^thqi^gh  exhibiting  the  i)a«ifr-f«tpiuf-4jt 
t^Wf^  J?^.'^-*ri^^"*§"*'*^**^  by  partieHljfcMi*  -^ 
temT77|iwf,.With  are,  to  ,lje  vi^wed/iaft)  f"^ 
sOrpice  formed  from  th.e  s^c  general  R\ 


302  Proceedings  of  PhiliaophicAl  Societies.       {J^fK^ 

tallizatioB,  and  that  the  pecuiiarities  which  ehbraOMriikiat^tf 
them  are  to  be  considered  »«  of  «  aimijar  deitcripLioDwitlLitiuiei 

local  differences  obstiTable  in  crystalUsationB  from  the  SMK 
solution.  But  the  geognoetical  c^stiibutioos  of  simple  ibtini^ 
are  very  difiecect  from  Uioee  ol'  moimtaiu  rookfi  i  we  da  init  And 
^e.Bam&$peciti8  every  where;  onthecoptrary,thfiy  aeem-tiJiEW 
many  kiiid»  of  distriGutioiut,  in  this  respect  afiproachlng  moa 
nearly  io  what  we  obBcrve  in  tiie  physical  airangemeatofankoafa 
and  vegetal^es  over  the  face  of  ttio  earth.  Profess otJuttmn 
entered  very  particularly  into  this  interesting  subject.  At>^ 
same  meeting,  Profttseor  Jameson  read  some  obseiTatioUaontkc 
natural  history  of  the  diamond,  and  stated  it  ae  a  conjeetoce 
tjiat  tlie  reioai'kable  hardness  of  some  woodji  may  ba  avna^M 
their  containing  carbonaceou9  matter,  approachiog  to  tlieiailti 
mantine  state,  and  tljat  the  diamond  itself  migt^  occur  «b  a 
^cretiun  in  grain,  or  even  in  ciystala,  in  some  of  the  vegeiaUM 
in  the  waimer  regions  of  the  earth.  He  also  alluded  particulaily 
to  the  natund  history  of  the  taba^^heer,  of  vegetable  vpai,  ■  feaod 
in  £Ome  orien)^  vegetables  i  and  from  the  great  tendency:  cdi( 
served  in  some  vegetablea  to  secrete  silica,  he  o£ferad,:asi4i 
conjecture,  timt  some  siUcifted  woods  met  with  on  the  eurftefc  of 
the.  eajtli  might  be  tnmks,  or  branches  of  tseea,  wliicb  had^bcvi 
lulled  by  the  over  secretion  of  siliceous  matter,  .  ■         n  i 

At  the  same  meeting  the  Secretary  read  a  comsauaioai'aD 
from  Mr.  Bi)tter,  surgeon  of  the  South  Devon  Militia,. givij^'Oil 
account  of  tjie  ch«Age  of  plumage  in  the  females  of  HevonL^Mlw 
nac«L)us  birds,  particularly  common  poultry,  to  tbat'tthiob 
resembles  ^e  males ;  and  iihowing  tliat  this  is  a  natural  KHslfcsf 
advanced  ^ge  only,  aud  not  to  be  accounted  a  moiistro9ityk;L>n>lii 

At.the  meeting  on  Jan.  24,  Mr.  James  Wilaon  cumtmuucRtfid 
some  remarks  on  the  eggs  of  the  common  frog,  aod  on  thstf^' 
pole  in  its  early  6tate,  tending  to  prove  that  the  young. wiaitil 
derives  i^fi  uourishmeut  from  tlie  mass  of  gelatinous  matter  jnth 
which  itifi  encompassed,  and  that  by  meausof  a£iaiaeijt,'aji8lat 
gou#.to  aii  uinbihcal  curd,  by  which  it  is  attached  to  lj|ie  nuMb 
Mr.  Wilson.  alHO  gave  an  account  of  the  progressive  d.e«dtpi 
meet  of  the  members  or  extremities  of  the  animal,  aa  obaems4 
by,  hint.  ;  At  the  same  meeting,  Air.  Alexander  Adie,  optiaMy 
exhibited  and  explained  his  new  instrument  called  the  symfauo» 
meter,  or  meoMirer  of  compression;  in  wihick  tJie  iiuinrad>lB . 
c4l|un^k  consists  of  oil,  including  in  a  glass  tube.a  portion  «£K<i(m 
n^ch  .^aug^  itt)  bulk  according  to  tbti  density  of  thelatmol 
sptwre-  The  barometric  scale  is  made  to  ahdeup  and  d'o)iiii,-as 
th^^  it  can  be  adjusted  to  a  Fahrenheit's  Utenuoineter  atjtai^teii 
to  tiw  imtimuen^..  •■■■■'^-  -^{^i* 

Feb,  7.^— The  Secretary  read  tfee  first  part  of  Dr.  TcaiU'fi  sel 
count  of  an  AJ'rican  ocang-outafig,  which  latdy  difid  at  liiv«[po4l 
the  property  of  Mr.  Bullock  of  ttie  Piccadilly  miuieum.  Indjie 
jQ£r(>ductioa  to  )us  paper,  he  ^-ve^Q.^ccsnuait  ofthe  rauneran " 
the  animal,  as  described  b^titt^lam^'i.'a'a.fe,  vtV^  y^^'^'ta'^^ 
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ftt  Iste' of  PtiaeeB,  from  a  native  trader  who  had  brought  it  from 
the' Gaboon  river.  Captain  Payne  had  it  in  his  rmstody  for 
wean  thsui  tivo  months.  It  shoived  an  inctiiiation  tb  imitate 
ibao^  hinnan  actions;  but  never  attempted  the  imitation '  of 
i»(mbds.  It  disliked  the  erect  postwe,  and  walked  on  the 
IznuUdeE,  not  the  ■palms,  of  the  fore  extremities,  it  was  dirty 
ia  its  habits,  and  very  timid.  It  a.s80Ciated  familiarly  with  tha 
aew,  excepting  one  boy,  to  whom  it  showed  a  decided  and 
nnceamng  aversion.  It  was  a  faithful  attendant  of  the"  seamen's 
niBBB,  ate  almost  every  kind  of  vegetable  offered,  was  very  fond 
of  sweet  articleH  of  food  ;  but  did  not  relish  any  kind  of  butcher'« 
meat.  As  the  vessel  approached  the  colder  laliLiides,  it  became 
BOQiG'what  lan^d,  and  carefully  wrapped  itself  in  a  blanket  on 
islitiDg  to  rest.  From  accounts  given  to  Capt.  Payne  by  n^jto 
trader^  on  whose  veracity  he  placed  dependence,  it  appeara, 
thktia  its  native  haunts  it  is  a  very  formidable  animal:  they 
aU. agreed,  too,  in  aifirraing,  that  fiegro  girls  had  aOmetimes 
been  carried  off  and  kept  in  a  state  of  frightful  captivity  for 
yterv ;  stories  which  have  hitherto  been  regarded  as  resting  wnoUy 
on  the  authority  of  Pnrchas's  "  Pilgriraes,"  and  other  oM  works. 
;i:  fifi.21.— TTie  second  part  of  Dr.  Trail's  paper  on  the  African 
DRR^^^atang  was  read,  containing  an  account  of  the  dissection 
of  the  animal.  To  this  dissection  both  Dr.  Traill  and  Ur.  Vose, 
of  I  iiverpool,  dedicated  fdl  their  leisure  hours  for  several  dRvsj 
llh^  found  Tyson's  descriptions  in  many  respects  accurate ;  but 
tliliyiQlsD  detected  several  mistakes  and  omissions^  It  woidd 
lierfl  be  bat  of  plac«  to  attempt  to  give  any  account  of  the  U)- 
JiBotBitceB  on  aissection;  which,  indeed,  could  ^cani^ly  be 
bridged.  It  may,  however,  be  mentioned,  that  they  f(rart3  a 
Sat<tnangular  muscle,  inserted  near  the  top  of  the  thigh,  whidi 
Ejipears  to  have  escaped  the  notice  of  Tyson,  Camper,  and 
Guvier.  The  action  of  this  muscle  ia  to  draw  the  thigh  up 
tbnard  the  body ;  and  from  its  being  evidently  calculated"  to 
taoiliCftte  climbing,  it  has  been  proposed  to  name  it,  musculus 
teaiaorius.  The  animal  was  a  fetoale ;  and  the  anatomists 
K^iifuk,that  tlie  peculiar  form  of  the  pelvis  shows  that  the  erect 
is  aot  Uie  natural  one  sf  tie  animal ;  for  that  in  the  erect 
it  would  be  extremely  liaJiie  to  abortion  in  the  gravid 


■i'iSfcwcA?. — At  this  meeting  the  Secretary  read  a  notice  of  a 
QGMrqTmdmped,  from  the  Stoney  Mountains  in  Iforth  Amf*ica. 
It. is  described  by  some  American  naturalists  under'Hie  nirthe 
Dvis  montana ;  ana  other  observers  are  inclined  ta  contiider  it  as 
a^pecies  of  antelope.  Professor  Jameson,  from  its  external 
appearance,  and  the  circumstance  ot'.the  gertus  antelope  being 
feaei^  to  tlie'  Kew  World,  pit(^tMiW|faJ^t,'shmiM  be  introduced 
iHo'tiie  ^sootogical  system,  te  d^wHHtablMwAen  itle  genera 
capnt'and  antelope.  He  also  reiftift^TlWB^ttriiduction.  oC 
tbt«  t  stBBiid  hit*  Great  Britaitf 
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fineness  of  its  woo),  which  even  excels  that  of  the  beat 
•heep.     Specimens  of  this  highly  interesting  animal  were  ei 
bitea,  ana  the  Society  owe  them  to  an  intelligent  genlleiL 
Wm.  Auid,  Esq.  who  long  commanded  in  Hudson's  Bay,— ^A] 
the  same  meeting  Professor  Jameson  read  a  paper  on  the  u 
ation  of  valleys.     The  object  of  this  communication  wt 
propose  an  opinion  which  connects  the  principal  phenomeDAd 
valleyB  with  the  rocks  of  which  they  are  composed.  The  ^oJoji^, 
was  treated  of  mider  the  following  heads  :  1 .  Simple  m^jMft. 
are  formed  with  surfaces  var}'ing  in  their  direction  frotn  theev^ 
to  the  highly  waved  and  angular.     2.  Mountain  rocks,  or  til'  ' 
masses  of  which  the  crust  of  the  earth  is  composed,  like  Pui 
minerals,  crystallize  with  various  surfaces  from  tlte  even  £o,& 
angular- waved,  and  thus  give  rise  to  considerable  iuequaIitiG&  d 
single  hills  and  small  valleys.     3,  Mountain  rocks  also  cryiw, 
lize  in  ranges,  forming  chains  of  hills  or  mountains,  and  hoflsfML 
between,  or  greater  vSleys.     4,  Those  ranges  of  mountains'^ 
hills  occur  grouped  together  in  various  ways,  with  numerousmi|> 
cipal  valleys,  depending  on  the  nature  of  the  rock  or  rocks,  au 
of  various  other  circumstances  tliat  prevailed  during  tlieif  <i)|*m 
tization.     5.  Those  mountain  rocks  in  many  tracts  on  the  |m>,P 
the  earth  are  enormously  accumulated,  and  thus  give  (JMiW 
tracts  of  alpine  lands,  such  as  the  Pyrenees.     6.  On  a,  q^m. 


'Cumulations  of  high  bnL 


general  view  we  find  vast  circular 

such  as  the  sea  of  Europe,  including  that  of  Bohemia,  .._ 
&c.  7.  The  opening  of  the  circular  and  other  enclosed  i 
give  rise  to  deluges.  H.  The  various  original  valleys  uu 
be  formed  by  the  particular  mode  of  crystalh'iung  oi"  tb^ 
and  other  attending  circumstances,  were  aftenvards  moi 
altered  by  the  action  of  running  water,  but  more  paitic^ 
the  influence  of  the  atmosphere. 


Article  XiV. 


T.  On  the  Aphlogistic  Lump.     By  Dr.  Edward  Daniel  CUAlb. 

Professor  of  Mineralogy   in  the   Uoiveraity  of  Canabridyir 

&C.&C.  .    W 

(TolheEditoriof  IhcAonaliof  PbilDiuphj.)  ..x-^ 

GENTLEMEN,  ._'   '^' ^^ 

Since  I  communicated  my  observations  respecting  &e  metut 

which  was  seen  by  day-heht  in  Cambridge,  an  article  has  ^- 

peared  in  your  number  for  March,  upon  the  Lamp  without  Flivii, 

to  which  I  alluded  at  tke  do&e  oC  tiial.  c  *^~ 


'ertipuBjjoi'tnyEiBc.e,  it'  seeins,  i^  yet  uLitiiown,*  _ 
^^^  tn'iist  Be  iV'ell-aivare  that  it  id  \\i\  c.\li.ii^i"n 
W6^Dm>ii^ s  ^xpenmeni  v>ith  eflfi'r.  An  ;irri/Jcut,\I 
_  ..,/ffi'WrVCrtr/^  shop  in  the  Strand,  enuiatrl  Mr. 
i 'ioh/iingto  CiimT/ridge  iotelligence  of  the  curiouH,  not  tn 
,  "tHiWrtdiit  use,  which  had  been  mack'  of  Sir  Hum])l'>'i/\ 
■.^6y^\  Wc  siiccut'ded  in  the  fii'st  trial  wb  mrde  ;  and  A 
[p  thus  ignited  was  exhibited  in  my  lecture  room,  heforc  the 
..itleti^en  of,lhe  University,  wl»ere  it  continued  buniiiig  during 
l&(iy  hours.  "But  1  had  no  idea,  at  the  tinn;,  of  ihe  degree  of 
l|^f  aiid  heat  ivln'eh  this  aphhgistk  lamp  was  caijuhk-  ..f  »\hibit- 
i^Vand 'iin  many  of  ybiiv  readers  may  yet  remain  a^.  iLjnorant 
tft^itS  poVFrs  as  1  was  in  my  first  experimenU  i\il!i  it,  T  will 
l^efly  st'We  the  method  by  which  it  may  be  made  to  tNOIve  a 
ijig^e  of  light  not  only  sufficient  to  enable  a  person  to  read  the 
li^Llies'i  prnited  or  written  characters  during' the  ni'iiM,  but 
^tch' radiates  with  the  intense  splendour  of  substance!*  under-' 
ffSfn^  combustion  in  oj^yaen  gaa,  and  is  attended  by  heat  fi6 
m'^erfdl  that  the  alcohot  lakes  fire,  and  the  !ajiip_  be'comes 
apfc'nfa^i'eously  lighted  within  a  few  seconds  aller  bdrt^  estfn- 

*  It  has  "been  already  stated  thai  the  pJaliituw  \<\'rv  for  the 
Phlogistic  lamp,  oliaht  not  to  exceed  jj^  pait  of  an  inoh  in  dia- 
meter. T\velve  coils  of  this  w-ire  (spirally  twist^Tl  lor  the 
B^ipp'se  round  the  tube  of  a  tobacco  pipe},  nre  to  '^lurtJinKl,  ^^k. 
"'V^ck  of  the  lamp,  and  six  to  remain  elevated  ^ti)OVi'  ■A\'; 
But,  having  tliis  information,  nine  persons  our  of  ten 
\  in  their  attempt;,  or  produce  at  best  a  Ifeeble,  effect  wjih 
ip';'  simply  from  the  circumstance,  either'of  tljeiriHakil^" 

mertf'ol' me  coila  too  large,  or  froilj 'twisling'^fep^^fo'lt 

spiral  form  and  confining  by  the  pressure  ijf  the  wire  'the'cbttoii 
wick.  The  wick  shoulil  be.sioaU ^  and^^guite.  Loose  in  the  burner 
of  the  lamp  ;  and  every  fibre  of  tJie  cotton  snould  be  placed  as 
perpendicularly  as  possible.  The  diameter  of  the  coils  should 
be  ezacdv  ^  of  an  inch ;  they  a^bduld  he  as  near  to  each  other 
U  possible  without  touching,  those  which  lie  uppermost  being 
cloiwr;^;og«ther;tban  tH^  ^t  spiral  cp^a.whicb npe^frvpitliertf^ 
oAnewick.  I suqceeded  best  wliea Jtb^re, wera  six  coils  above 
Hie  wick  and  9-?.  belo.w,  upon  the  wick.^  The  light  thep.  givea 
tfiA^ttiU  tooiittense  to  be  e')idiii«dbi^^-aK;si0ht^'  A-%Tk'pgSI|g^ 
^ai^lBont^t^d  by  it.'and  tYvealeohbtyi^^Atiae^  b^6tM»tiesi!L% 
lundled  in  consequence.  When  the  same  lamp,  aftei^' hiettg 
extdnguished,  b«oune  again- igait^d^  i&>it9  ^iM^stic  state,  1 
read  paragraphs  from  newspapers,  and  manuscax^Qnl,ea,jvritten 
in  avery  small  hand,  by  the  heht  it  afi'oided.,     *'        '  '  "* 

■^  u»l  sbi!;;.-  ■-,-    -  -..-.O  rr  li^wi,  'A.^:'K%it^4t~, 

Am  lo  Mr.  XUii,  oraet*.  ^^ 
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'^Ai\:\OK  a  Lamp  without  Flame.     By  FranelA  EHte^-  B^.'^'^ 

^,".     "!    '  "(Addwewd  lo  Mr.  C«rj,  of  Ibe  Strand.)  ,,'!-'.', 

DEAR  SIR,  Bath,  FtKil^  I'nii, 

I  thank  you  for  the  laminated  platina.  I  tJiank  you  too  ibFille 

wire,  and  tne  account  of  the  experiment  to  which  it  ie  applietible. 

Is  it  not  whimsically  siugular  that  you  should  have  happened  to 

S've  me  notice  of  an  experimeut,  which  1  had  devised  (^d  as^ 
ought,  the  first)  more  thau  six  months  ago  1  The  ideft  hating 
occurred  that  platina  wire  made  red  hot  nught  conveniently  he 
kept  ia  that  state  for  an  unlimited  time,  without  further  appfica-  1 
tion  of  heat,  you  may  recollect  I  wrote  to  you  for  some  of  the 
wire  in  August,  which  I  apphed,  nearly  in  the  maimer  yon 
describe,  to  a  small  spirit-lamp.  By  my  arrangement  h^l 
sufficient  was  produced  to  enable  me  to  distingujsh  thetimebj 
a  watch  at  the  distance  of  a  foot  from  the  wire.  Yon  may  fatlM 
on  the  coil  of  wire  till  it  ceases  to  be  luminous,  and  in  two  or  lluee 
seconds  it  again  becomes  red.  1  showed  the  ei£periment  to 
several,  and  among  others,  to  Dr.  Wilkinson,  who  aftenraiA 
exhibited  it  at  his  lectures.  1  have  some  curiositv  to  leant 
whether  it  was  known  in  London  prior  to  the  time  I  have  meoi 
tioned.    With  good  wishes  and  esteem,  :■  u 

1  remain,  dear  Sir,  your  obedient  servant*      '  '     '' 
Frakcis  ElCrSv  "' 

HI.  Expedition  to  the  Nurtkern  Ocean.  ',     'I" 

|[  One  of  the  most  remarkable  natural  phenomena'  tlutttbtt 
occurred  in  modem  times,  in  the  disappearance,  or  bseatingD^ 
of  a  large  part  of  the  enormous  masses  of  ice,  which  hue  W 
some  centuries  been  accumulating  in  the  different  parts  of  the 
northern  ocean.  This  accumulation  has  taken  place  to  tile 
greatest  degree,  or,  at  least,  its  effects  havebeenthe  m/>st  percejil- 
iWe  on  the  eastern  coast  of  Old  Greenland.  This  territory  was 
originally  colonized  fi'om  Denmark,  towards  the  end  of  the  tantb 
century ;  for  about  four  centuries  it  kept  up  a  regular  communt' 
cation  with  the  mother  country,  imtil  tne  ice  totally  blocked  op 
aU  access  to  the  shore,  so  tliat  for  the  last  400  years  aJI  cole- 
munication  with  it  has  been  cut  off  from  the  other  paVH<vi 
Europe,  and  there  can  be  little  doubt  that  the  inhabttanli 
must  have  perished.  Since  tliat  period  an  immense  banJectf 
ice  hasex  tended  from  near  the  southern  point  of  Greenhmd,  tiloD| 
the  wh<^6  eastern  coftst,  stretching  across  to  Spitsbergen ,'ba)rtn^ 
which  vessels  h^ve  seldom  been  able  to  penetrate.  There  appears, 
however, "to  be  the  most  decisive  evidence  that  about  two  orthrer 
years  ago  this  barrier  of  ice  tvas  broken  in  various  parts,  aQd,tibat 
during  the  summers  of  1816  and  1817,  large  tracts  of .^le oortli- 
em  ocean,  that  were  before  completely  impassable,  becaroe 
comparatively  free  from  obstruction.  We  have  at  the  'saiii; 
time  equally  decisive  teetimotv^  to  "Oae.  feci,  -i^aS.  ^  Bimilar  dis- 
placemsat  of  the  ice  hastakeia^\'a,ftft*vtt\!tie'^'MXQl'Ocift'wat&*TO. 
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QCQ«a,ahopr«  Dttvia'a  Straits,  and  that  diffetent  wlude  ships 
have  penetrated  beyond  their  usual  limits,  and  found  the  sea 
compahitively  open.  In  confirmation  of  this  change  in  the  state 
of  th^  {lalar  ioe,  we  are  further  informed  that  immense  masses  of 
illhaire  beea  met  with  drifting  down  the  Atlantic ;  some  of  them 
%l(.far  16  4£f  of  latitude;  and  in  some  parts,  where  ice  ift 
OTklttn  met  with,  as  about  Newfoundland,  it  occurred  in  such 
gieaib  quantitj  aa  to  have  considerably  impeded  the  narigation.'* 
f;r:To  what  cause  we  are  to  ascribe  this  extraordinaiy  revohitioa 
irt»Butibler  of  mere  conjecture  ;  we  are  not  aware  of  any  occur- 
vnoe  to  which  it  can  be  traced,  unless  we  imagine  that  the 
lltadualljr  accumulating  mass  at  )en^h  gave  way  from  its  own 
inpreaaing  bulk,  or  that  the  waters  of  the  northern  ocean,  being 
jri^oit  •we»r  dammed  up  to  an  unuAual  height,  at  length  broke 
Arasfa^  the  mouffld  which  coniined  them.  It  is  certain  that  a 
iUllig  cauvent  sets  in  a  southerly  direction  on  each  side  of  Old 
flveenomd  ;  and  to  whatever  cause  the  original  distodgement  of 
the  iee:  m^  be  owing,  this  current  is  the  agent  by  which  the 
dflteohinl.  masses  of  ice  have  been  removed.  Slany  speculationg 
ksre  iMeB.fonoed  respecting  the  effect  of  this  aecumiriation  of 
ioa^.on  the  climate  of  Great  Britain  and  the  N.W.  of  Eurm^^ 
and  on  the  probable  result  of  its  removal.  The  arguments  tnat 
have  bee4.  adduced,  to  prove  that  the  climate  of  Great  Britain 
has  been  gradually  deteriorating  for  the  last  century  or  two, 
i^peax  to  us  inconclusive ;  nor,  were  the  fact  of  the  deterio- 
ration proved,  do  we  consider  the  cause  assigned  as  adequate  to 
idtro  itt  But  the  coldness  of  the  last  two  seasohfi  id  well 
qani^  wad  we  think  it  very  possiWe,  arid  even  pirobahley  that 
^C'knmetitte  fields  of  ice  moving,  southward,  and  gradually 
dibsdlviBP  as  they  passed  along  the  Atlantic,  may  hare  sensibly 
aAcMduie  temperature  both  of  Europe  and  America. 
-tfjAr-rery  interesting  consequence  that  is  likely  to  follow  froiji 
duB  revolution  in  the  state  of  the  northern  ocean,  is  an  addition 
tbiTKlrknowfed|?e  of  the  hydrography  of  the  Arctic  circle,  ihore 
wpeeiaiiy  of  the  shajfe  of  the  upper  part  of  Greenland,  of  th^ 
unrtfaem  termination  of  the  continent  of  America,  and  still  more 
«w  determination  of  the  celebrated  question  concerning  the 
toiirtence  of  what  has  been  caUed  the  Is  .W.  passage.  To  ascer- 
ttiirtlieisie  J^oint^,  advantage  has  been  taken  of  the  present  favour- 
able! state  of  the  northern  sea6,  arid  an  expedition  is  how  on  .the 
pciilit  oV' filing  for  the  purpose  of  exrforing  these  unknowri  re- 
ffonas'  T'ourves^ls  of  about  300  tuns  burden  are  prepared  for  the 
nmORe,  two  of  which  are  to  sail  N.  of  Great  Britain;  to  pass 
petwfcm^  Qtd^  Gr^eikland  and  Spitzbergen,  if  possible  ib  ^et  to  the 
lidb,t>«ad^e«|i  to  proceed  in  riearfy  a  direct  course  tb  fiehring's 
atukft ;  the  other  two  vessels  al^  to  go  to  tUe  W.  of  Old 

.ft^Pl[|)ffiiii^Iali|ifi»,of  ii^Aboa^iM  durioj;  llie  coarse 

or  ue  lujL  tamner  wai  equaUy  renuiruDltf '  LUtonH^  ^^\  \91%k^^ 
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Greenland,  to  pass  through  Davis's  Strait*,  and  to  proceed,  if 
possible,  in  a  N.W.  direction  beyond  the  supposed  oorthem  shore 
of  America.  The  success  of  these  plans  obviouslv  depends  upoo 
the  suppositions  that  Old  Greenland  is  an  island  or  a  cluster  of 
islands,  that  Baffin's  Bay  is  a  part  of  the  ocean,  and  that  the 
continents  of  America  and  Asia  are  completely  detached.  Al- 
though these  points  are  all  uncertain,  yet  the  evidence  that  we 
are  able  to  collect  is  much  in  their  favour ;  and  there  are  indeed 
many  circumstances  respecting  the  direction  of  currents,  the 
drifting  of  wood,  and  the  course  which  the  whales  are  observed 
to  pursue,  that  can  scarcely  be  accounted  for  upon  any  other 
hypothesis.  But  whatever  may  be  the  result  of  tne  expedition, 
it  IS  certainly  a  most  favourable  opportunity  for  instituting  the 
experiment,  and  \\e  can  scarcely  fail  to  derive  much  Valuable 
information  from  it,  not  only  with  respect  to  the  hydrc^^phy  of 
the  Arctic  circle,  but  on  many  other  topics  of  natural  philosophy. 

The  vesseb  that  are  to  proceed  along  the  eastern  side  of 
Greenland  are  named  the  Dorothea  and  the  Trent,  under  the 
command  of  Capt.  Buchan  and  Lieut.  Franklyn ;  those  that  , 
are  to  pass  through  Davis's  Straits  are  the  Isahella  and  the  ; 
Alexander,  under  the  command  of  Capt.  Ross  and  lieut. 
Pany., 

XY.'Oitthe  Nomenclature  of  Clouds.   By  C.  Johnson^  Esq. 
(To  Ihc  Editors  of  the  Annola  of  Philosopby.) 
GENTLEMEN,  Lanaritr,  Fd.  10, 1818. 

Annexed  is  Mr.  Heaton's  table  of  the  results  of  hia  meteoro- 
logical register  for  another  year  (see  Annals  of  Pkilosophi/,  vol. 
ix.  p.  215).  The  rain  table  is  taken,  as  before,  Irom  the  Lancaster 
Gazette.  No  rain  seems  to  have  been  collected  in  themonth  of 
April,  all  that  fell  on  the  six  showery  days  having_  probably 
passed  off  by  evaporation.  The  rain  which  was  collected  at 
Kendal,  during  the  year  1817,  amounted  to  49'74. 

Permit  me  to  assure  your  correspondent  Glosterian*-that  my 
remarks  on  the  nomenclature  of  clouds  bRve  no  reference  what- 
ever to  the  terminology  of  Mr.  Howard, 

When  drawing  up  my  communication  on  clouds  last  year,  1 
wished  to  acknowledge  the  information  derived  from  some  papers 
on  the  same  subject,  which  I  had  perused  with  considerable 
interest  many  years  ago ;  but  I  could  not  tlien  reooilect  the 
author.  On  turning  over  Nicholson's  Journal,  vol.  xxvi.  and 
xxvii.,  1  have  lately  found  the  object  of  my  search,  and  beg 
leave  to  refer  your  correspondent  Glosterian  to  the  obsen'atioDt 
of  Dt.  BostocK  inserted  in  those  volumes,  and  to  assure  him 
that  the  clouds  I  have  attempted  to  describe  are  always  suc- 
ceec^  by  much  rain  in  this  part  of  the  country. 
'    I~wS,  Gentlemen,  your  obedient  servant, 

*.:■-    '-■  ChKISTOPHEBi  JOHKSON. 
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j,-  V.  Mcsaic FutKoumt.    By  N.  J.  Lartm,,feq. 

'  H/It,  Larkin,  member  o{  the  Geologicid  ^otety,  is  about  ttll 
^blish  "  An  Essay  on  a  Species  of  Mosaic  Pas-ement,  fontU{ 
of  right^Qgled  Tfiaiigles  of  different  Colours  ;  with  tbe  MeUioi 
of  calculating  the  Nnmber  of  their  Combinations,"  illuatrated.li] 
e,  series  of  engrevings, 

\l.  Cobait  and  Silver  MitK.  ,  i^ 

'We  are  informedby  Mr.  Mawe  that  the  machinery  for',  , 
tiie  cobalt  and  silver  mine  on  the  west  edge  of  Daitaiowi 
juet  completed,  and  the  ■woitings  will  shortly  aRsame  are^^tdi^ 
form.  The  large  black  masses  of  nrseincal  cobalt,  oontruteA 
with  the  white  curts  of  capillary  silrtr  and  crystallized  uilplmel 
of  silver,  which  flU  the  cavities  of  the  quartz  gangne,  fooa  spela>i 
mean  pecuharly  interesting,  and  almost  rival  thwe  froiu  M^iow 

VII.   Action  of  the  Oxjj-hydrogeii  B/ow-pipe  on  Siliva.     By 
Joshua  Manlell,  Esq. 

(To  Dr.  Tboimon.) 
SIR,  iMM»,  Dec.  10,  1811. 

The  6riHiant  resuhs  obtained  by  Dr.  Clarke,  by  meaas  of  the 
oxy-hydrogan  blow-pipc,  indticed  me  and  my  friend  Mr.  Roberi 
Afihdowne  to  embrace  the  earhest  opportunity  of  rcpeMiiig"hH 
experimente,  before  the  Lewes  Philosophical  Society ;  aoid  ij  b  no 
small  gratification  to  us,  to  add  our  huniWe  testireony  ui  cbn^ 
borationof  the  accuracy  of  his  statements.  ''    '' 

Our  tirst  attempts  to  obtain  silicinra  were  unsaccessM;.'bn( 
we  have  since  ascertained,  that  the  failure  originated  from  the 
substance  having  been  exposed  to  a  temperature  so  itAeuse  as 
to  reduce  &e  metal  as  soon  as  it  was  formed,  into  a  substance 
of  agpeyisb  appearance.  We  have  since  obtained  it  WTth  Biix,b 
facihtVj  by  placing  pure  silex  miSed  with  lamp  oil,  before  tiii 
ignite*  gaseous  stream  for  a  few  seconds  only,  and  Tiave  tnVaiM^ 
Uy  found  the  metsl  ^ssipated,  when  the  fusion  has  been  loDg^ 
continued.  The  silicium  was  as  readily  produced  wheathesU^t 
was  placed  ou  charcoal,  as  when  exposed  on  a  tobacco  pipe: 

We  have  taken  the  liberty  of  enclosing  a  few  giains  of  Jthe 
silicium  obtained  last  evening  :  its  appearance  agrees  m  eVWy 
respect  with  Dr.  Clarke's  description  j  it  has  now  "agraater 
degree  of  metalUc  histre  and  whiteness  than  the  parest«il^«5 
We  hppe  it  will  retain  its  brilliancy  till  you  receive  it.  '■ 

,j,.jWil3i  the  greatest  respect,  I  hate  the  honmu- to  remain,  Sir," ' 
^Ij.'i  Yottr  very  humble  servMxt,  i 

f^  ,  JosHVA  Manteli.  ' 

The  specimen  pofisessed  the  metallic  lustre  in  great  perfectiaa 
when  I  recfeivedit,  and  I  doabt  not  will  retain  it  for  yeais.  This 
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'  a  very  thia  coating  upon  silica,  and  the  whole  is  so  light  that 
the  piecea  float  v|ton  water.  That  the  metai  obtained  is  not 
atlicott  ^supposing  silicon  to  be  a  metal)  is  obvious  from  tlus, 
diaC  the  lustre  is  neither  altered  by  water,  nor  nitric  acid,  aw 
inariatic  acid,  nor  nitromuriatic,  even  when  in  contact  with  thes9 
hqiiids  fot  24  houra.  Whereas  sihcon,  as  wc  learn  from  Davy's 
experiments,  cannot  be  obtained  in  a  separate  state,  becau&e  it 

,   decomposes  water  and  every  other  liquid  which  he  apphed  to  it. 

I   1  tused  a  little  of  the  matter  sent  me  with  potash,  before  the 

!  tdowpifie,  in  a  platinum  forceps.  The  bead  had  a  greenish 
■bade,  and  c<mtained  a  little  iron,  which  was  the  only  metal  { 
catM  discover  in  it.     But  1  rather  think  the  metallic  lustre  is 

.  ooimccted  with  the  oil.  I  have  frequently  obtained  charcoal 
fromaiumal  oil,  having  a  metallic  tustre  little  inferior  to  th^ 

'  ei^bited  by  the  specimens  sent  me  with  the  preceding  commu- 
aiicatioii.  The  fine  silvery  colour  is  probably  owing  to  a  very 
tiiin  coat  of  this  charcoal  covering  the  white  siUca. — T. 

VUI.  Septaria.     By  Wm.  Davis,  Esq. '* 

I  (Tn  (be  Edilori  of  UieAuuah  of  Pbilosophy.) 

ft^  the  A'ttiak  for  January,  page  39,  is  an  interesting  paper  on 
Q*?  j^ises  of  the  Septaria;  after  reading  which,  I  immediately 
t^ided  to  the  new  edition  of  Thomson's  Chemistry,  1817,  fb> 
further  iriformation,  but  without  success  ;  for  I  could  not  find  atiy 
mjeof  the  names,  septaria,  Indus  helmontii,  or  loam-stone,  ra 
the  index  to  that  valuable  work.  You  would  confer  nn  obKgB^ 
tion,  therefore,  on  some  of  your  readers,  if  you  woidd  refer  nh 
tp>  the  proper  article  for  inlbrmation,  or  give  in  yOur  Atmals  such 
^,  4^cnptton  as  would  enable  us  to  determine  whether  that 
KStua.'Ue  substance  occurs  in  oui  ovra  neighbourhood. 

At  tbe  same  time  I  beg  leave  to  inquire  what  is  the  beat  meaflft 
9f  preventing  the  oxidizement  of  steel,  or  brass  wire,  whfintJe- 
pcm^i  to  water  f  My  view  in  asking  this  question  is  the  inprov^w 
in^ni  of  wire  "  gig-mills,"  used  for  dressing,  or  facine  woollsD 
^Iptii.,  The  wires  act  on  the  cloth  something  Kte  a  oTosh,  «t 
comb,  and  are  constantly  wetted,         I  am.  Gentlemen,       ■  -''■* 

,  Your  obliged  servant,  --« 

.\ei«uu$tershire.  WlLLIfcM  DaT^. 

:  In  answer  to  the  first  query  of  our  correspondent,  «e  ttf^ 
tlwtlie  septaria  are  balls  mostly  in  the  form  of  an  oblate  t^hp- 
roid,  which,  on  being  broken,  appear  to  be  composed  hf 
browmsh,  or  bluish  indurated  clay,  intersected  by  viii^  'or 
partitions  (sepia)  of  calcareous  spar.  Iliese  veins  are  Widest 
about  the  centre  of  the  ball,  and  generally  terminate  a  little 
short  of  the  surface.  Hence,  they  have  piobably  been  produced 
tmat  by  infiltration,  birt  by  a  spontaneous  s^P3*^^<M*'^ 
«riginki  ingredients  composing  the  maBa  of  which,  w  wll  was 


5l2  Shenttfic  Lue/hgeMe.  [AfW-. 

Ill*  RepMria  bccm  either  in  beds,  or  casual^  diepeisedithrovgli 
the  fRQES  of  (he  great  deposit  of  blue  cl&y  woich  iiea  above  TO 
chalk.  The  deep  cutting  for  the  archway  at  Highgate  HiU,itl>e 
cEknat  in.  the  Regent's  Park,  and  the  clay  pits  between  I^ndon 
and  Hackney,  exhibit  sections  of  this  stratum  ;  as  also  do  the 
chffs  at  the  Isle  of  Sheppy,  and  at  Southend,  on  the  opposite 
shore  of  the  Thames,  The  space  between  the  South  Downs  and 
the  central  chalk  ridge  of  the  isle  of  Wight  is  chiefly  occupied 
with  the  same  deposit.  Septaria  also  exist  in  other  beds  of  slaty 
clay  lower  in  the  series  than  the  chalk.  They  bear  ^  great 
analogy  also  with  the  balls  of  argillaceous  iron  ore,  deposited  b 
the  shale  between  certain  beds  of  coal ;  and  probably  these  iron- 
Btoae  balls  would  answer  many  of  the  purposes  of  the  genuine 
septaria. 

With  regard  to  the  latter  query  of  our  correspondent,  we  fear 
that  it  will  be  impossible  to  prevent  either  iron  or  brass  wire  from 
being  corroded  wlien  exposed  to  a  constant  alternation  of  air  and 
of  moisture . — Ed. 

-"';  ■■  IX.  New  Comet. 

J  Dr,.  Olbers,  of  Bremen,  has  just  discovered  a  new  cofiiet, 
NfiV.,  ij  at  seven  p.m.  in  the  west  shoulder  of  SerpEntirti^, 
Ijet^een  Uie  stars  K  and  No-  104  of  Bode.  It  was  smfdl'-tffid 
yery  brilliant,  particiJarly  in  its  centre,  without  a  visible  oiicWtiB, 
Of  tail.  It  cannot  be  seen  without  the  telescope.  At  7"  l^^hs 
rigtt  ascension  was  253°  13',  its  northern  declination  9°'f4', 
its  course  was  directed  from  E.  to  S.  (Quoted  frotiiO^^ 
d'Aix-la-Chapelle,  in  Joum.  Phys.  Nov.  1817.)  '  '  -     '"' 

X.  Chemical  Analysis  of  Pimento.  i 

M.  Braconnot  has  subjected  this  substance  to  an  elaborate 

examination,  the  result  of  which  is,  that  it  consists  of  the  follow- 
ing ingredients  : 

1-  Fecula. 9'6 'l 

2.  A  very  acrid  oil l-B.. 

3.  Waxy  matterunited  to  a  red  colouring  principle.     Q-9.' 

4.  A  peculiar  gummy  matter Q-ft 

5.  Animalized  matter 6-0, , 

6.  Citrate  of  potash ,  g-U;. 

iifn?.  Insi^uble  residue 67'S 

til  8.  Muriate  of  potash.     ^  ,,,.,, 

-ifj-S.  Phosphateof  potash.  J- !3:,4i-, 

M^  Braconnot  has  performed  some  experiments  on  [icl^a, 
and  partifTolarly  on  a  species  of  variolaria,  probably  the  fai^ea, 
the  cohstituentB  of  which  are  stated  to  be  the  following'!- tiie 
pardcalar  details  are  not  ^vea,  umdL  \l[i&  «n»lYais  i^obviotiily  \ 
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(inSvy  liinperfeet ;  <  but  it  may  deserve  to  be  noticed  ia  consequence 
atil^  theuurge '  proportion  of  lime  which  was  detected  in  the  sub- 

'^'       1:  Matter  analogous  to  wax 6*0 

o;jf  '  ij.  Bitter  and  acrid  principle 2*0 

*'- ''   "3.  Greet!  colouring  matter 1»0 

["       4.  Undetermined  pulverulent  substance 3'0 

'6.  Unciystallizable  saccharine  matter 0*5 

-<.        6.  Jelly 4-4 

7.  Vegetable  matter  analogous  to  the  preceding . .  31"0 

8.  UnKnown  vegetable  matter 34*0 

9.  Lime,  which  was  intimately  united  to  the  pre- 

ceding matter 18*0 

10.  Ferruginous  phosphate  of  lime,  and  loss 1*1 

100-0 

I 

XI.  Meteorological  Establishment  at  St.  Bernard. 

In  the  number  of  the  BibUotheque  Universelle  for  October 
last,  Prof.  Pictet  gives  an  interesting  account  of  an  establish- 
ment that  has  lately  been  formed  for  making  meteorological  ob* 
V.  nervations  at  the  Convent  of  Great  St.  Bernard.  Every  attention 
*  j^ppears  to  have  been  paid  to  the  accuracy  of  the  instruments, 
!^  !and  the  method  of  using  them ;  and  we  may  expect  to  derive 
jk^e  most  important  information  from  a  detailed  account  of  ^e 
!,^tate  and  variations  of  the  atmosphere  at  an  elevation  of  aboVe 
8,000  feet,  where '  the  mean  height  of  the  mercurial  column  is 
not  more  than  22  inches.    With  respect  to  the  construction  of 
the  instruments,  we  are  informed  that  the  reservoir  of  the  baro- 
meter is  exactly  ten  times  the  diameter  of  the  tube ;  the  cor- 
rection for  the  changes  of  the  height  of  the  mercury  in  the 
reservoir,  is,  therefore,  only  -pi^  of  me  variation  in  the  tube,  a 
quantity  which  is,  in  almost  sdl  cases,  too  minute  to  be  noticed. 
To  the  barometer  is  attached  a  mercurial  thermometer  furnished 
with  two  divisions,  one  octogesimal,  according  to  the  scale  of 
Reaumur,  the  other  so  arranged  that  each  degree  of  the  scale 
corresponds  to  -^  of  a  line  of  variation  in  the  height  of  the  baro- 
metrical column.    The  zero  of  this  latter  answers  to  the  tenth 
degree  of  the  octogesimal  scale  (54*5°  of  Fahrenheit),  and  every 
observation  of  the  barometer  is  reduced  to  this  constant  temper- 
ature, by  means  of  the  correction  which  is  obtained  by  the  ther- 
mometer. The  correction  is  very  easily  made,  since  every  degree 
above  or  below  zero  represents  so  many  tenths  of  a  line,  which 
are  to  be  subtracted  or  added  from  the  barometrical  observation. 
The  thermometer  is  formed  with  a  flattened  column  of  mercury, 
no  aa  to  present  to  the  eye  a  large  and  ve^^^jpaiU^.  surface, 
,.  while  at  the  same  time  the  absolute  size  is.^vva  •  .  The 

:  Jiair  hygrometer  of  Saussure  is  employed,  but  jmb  altera- 

/  'lion  in  its  mechanical  arrangements  ^  iaa  ii^ 


\ 
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index  descended  towards  dryness,  and  astoidedtx^wwolnm^tttitfc; 
in  the  ^^esent  instrument  tne  motions  are  reversed^  8o  iha±  iU 
action  is  rendered  more  conformable  to  that  of  tifie  barometer 
and  thermometer.  j 

We  have  an  account  of  the  observations  tb^t  .w^e  made  in 
this  meteorological  observatory  during  the  latter  half  of  Sept. 
1817^ 

The  greatest  height  of  the  barometer  ••««,.  $^*40  v    \ 

The  least  height , , 22-Qp 

T%e  mean  height  at  sun-rise .  •  .^ ^ ,  ^:3B .  ' 

Ditto  at  2  P.M. : ;.  22-^;-: 

The  greatest  height  of  the  thermometer  .   ,•  54-^ /.    \ 

The  least  height .,:.2975    . 

Mean  height  of  the  thermometer  at  sun-rise   38*0D . . 

Ditto  at  2  P.M 46^(? 

Mean  height  of  the  hygrometer  at  sim-rise . .  92*0 
Ditto  at  2  P  .M ;.....  84^ 

There  w^ere  four  rainy  dajrs  during  this  ^period ;  die  quantity  of 
Fftin  was  no  more  than  '7  inch:  the  season  is  repfeaented  ai 
having  been  peculiarly  fine. 

XII.  Researches  on  the  Cerealia.    By  M.  Vogd* 

M.  Vogel  teM  a  n^moif  on  this  subject  to  the  Royal  Aca- 
demy of  Sciences  at  Munich,  in  Marc^ilafet;  the  following  tfe 
the  principal  results  which  he  deduces  from  his  experiments ;  tw^ 
&e  processes  are  not  detailed  by  which  they  were  obtsoned. 

1.  The  ferina  of  the  wheat  of  ^ticum  hybemum  i»  compos^ 

Pecula .'. 68-0 

Gluten 24-0 

Ghimmy  sugar 6K) 

VegetfiSWe  albumen 1-6 

98-6 
That  of  triticum  ^pelta  contains 

Fecula 74-0 

Gluten,  not  dried 22'0  *           ^' 

Gummy  sugar 8'^  '              -' 

Vegetable  dbumen 0*6  .  -  :> 

2.  The  farina  of  the  .oat  is  composed  of  .  •  3 

Fecula 69-0  '      :/ 

Albumen i    4-3    - '  ■  ■'       -i 

Sugar  and  bitter  principle .   ......    8*26 

Fat  oil. 2-» ;  ^    '-''"' 

Fibronsmatter.  .»%««««^««.»^**«     «-^ 

a 


.i"' 


» »  I  - 


"9;  Rice  cOAtfdns 

Fecula '. . . . .  96-b 

•^'  Bigur 1.0 

Fatoil.  ....; 1-6 

Albumen*  •», 0-2 


«,.  - 


98-7 

4.  Carbonic  acid  gas  will  not  supply  the  place  of  yeast  and 
leaveii  in  fennenttttion.  Hydrogen  will  make  the  dough  rise, 
but  will  not  make  it  ferment. 

5.  The  con^ituetit  parts  of  farina,  when  they  have  been  once 
s^peitttftd,  cannot  be  r^tmited,  so  that  the  farina  fihoidd  become 
proper  tor  making  bread. 

6.  Whfaten  bread  is  composed  of 

Sugar.. ••••    3*6 

Torrefied  fecula   « « . ,  18-0 

Fecula 63-5 

'  Olntm  combmed  with  a  little  fecida  20*7S 

tJarbonic  acid "^ 

Muriate  of  lime   —  ' 

Magnesia ...« —   . 

XIII.  State  of  the  Mngnetic  Needle  nt  Park. 

FelK  10,  1817,  at  ot^J^-  in*  the  Tariatioa  of  die  tisagnetic 
needle  wa«  22^  17''  W,  tiiis  obserration,  compared  to  those 
of  the  two  preceding  years,*  seems  to  leave  no  doubt  of  the 
retro^ade  motion  of  the  mngiiet.  March  14^  1817 ,->  two  ^.  m. 
the  inclination  of  the  needle  was  68^  3^\  The  same  instrument 
in  Oct.  1810,  was  68*=^  50'.    (Ann.  Chim.  Dec.  18J7.) 

XIV.  Mr.  Howard's  Work  on  Metearotogg/. 

Mr.  Luke  Howard  will  shortly  pubH^,  in  two  volumes,  a  work 
entitled,  "  The  Climate  of  London,  deduced  from  Meteorological 
Observations  made  at  different  Places  in  the  Neighbourhood  of 
the  MetropoUs."  Vol.  I.  will  contain  an  introducJtibn  relative  to 
the  constmclion  and  uses  of  several  meteorological  instruments ; 
tables  of  observations  for  ten  years,  ividi  motes  asd  results; 
accoimts  oif  collateral  phenomena  in  other  parts  of  ihe  world,  and 
occasional  dissertations.  VoL  II.  will  contain  a  methodical 
accouftt  of  the  climate  of  London,  under  ti»e  several  heads  of  the 
winda^  barometer,  temperature,  rain,  evaporation,  electrici^,&c. 
deduced  firom  the  facts  contmndd  in  the  first  toliube;  witih 
copious  g^eneral  tables,  and  an  index  to  the  whole  :Work.  To 
wnich  Tnll  be  added,  **  An  Essay  on  the  Modifications  of 
Ootids,''  by ^e  "Same  Atrlihor,  sevem  times  lieret^itdre  printed. 

•  nefBflkiMi«f  «tMcd}catParU,  Oct  It,  liB»6,ivw,^?i»'W.    (iUn. 
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Article  XV. 

Astronomical,  Magneticaly  and  Meteorological  Observations. 

By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore,     ... 

Latitude  5lo  37'  42"  North.    Longitade  west  in  time  1'  90*7'': 


Astronomical  Observations 

a 

/ 

F.b.13.  AT<«.ri  {STeS'r::;. ?  ^'  n***- «»•  -  »-^- 

Small  itar  aboqt  the  f  Immersion....  6    25    84  tur---  *;-.-  .i'nJk» 
ethmagnkade.       1  Emersion.  ....  7    45    28  /^«^  time.at,. podiey. 

Small  star  about  the  f  Immerv 
8th  magnltade.      \£mer8ic 

Magnetical  Ohserva 

ion..,.  6    26    06  1  •- 
»n  not  observed.       J 

[eaa  time  ael-Bd^ihey. 

nation 'ff est  ^ 

Horn,  1818.  —  Vm 

Morning  Obsery. 

Noon  Obsenr. 

Evening  Otwerr. 

Month. 

. 

Hoar. 

Variation. 

Hour. 

Variatioa. 

.  l^ur.; 

yariatioD. 

Feb.  1 

8h  40^ 

24©  35'   03'^ 

Ih  25' 

240  40^   46^' 

' 

2 

8    40 

24    35     18 

1    25 

24    39    29 

m 

-  V  1 

S 

8'   40 

24    35    02 

1    55 

24    40    U 

t\  M 

"     '2 

llfl 

4 

8    45 

24    35    32 

1    SO 

24    38    53 

ri 

5 

,8*   40 

24    34    48. 

1    25 

24    39    55 

6 

8    40 

24    35    16 

1     15 

24    41    44 

• 

7 

8    45 

24    34    12 

1    25 

24    42    59 

« 

R   40 

24    34    33 

1    40 

24    41     26 

o 

1 

9 

8    55 

24    34    26 

1    40 

24    39    41 

10 

8    45 

24    34    18 

1     SO 

24    40    34 

11 

8    45 

24    34    48 

1     25 

24    41    53 

,  1 

12 

8    35 

24    35    23 

1     25 

24    41     44 

e 

IS 

8    35 

24    35    19 

1     10 

24    40    41 

, 

ff 

14 

8    40 

24    34    05 

1    SO 

24    40    27 

s 

15 

8    45 

24    35    47 

1    40 

24    41     03 

I 

16 

8    40 

24    33    52 

1     40 

24    41     22 

0S 

17 

8     10 

24    .85     17 

M   1 

18 

•'•X          W«f           Jl  • 

1     35 

24    40    23 

:  1 

§ 

19 

8    10 
8    30 

24    SS     4S 

' 

«> 

*  9 

20 

mi'W       0tj        ta 

24    33    59 

1     15 

24    41     27 

••• 

21 

.  8    40 

24    34    38 

—.    — 

•—•——» 

> 

82 
SS 

8    35 
8    40 

24    34.  08 
24    S3    20 

2 

1     SO 

24    40    20 

• 

'-  ^S 

84 

8    35 

24    29    57 

1     SO 

24    42    20 

\  % 

25 

8    55 

24    32    57 

1     20 

24    40    26 

.a 

26 

8    40 

24    34    07 

1     30 

24    34    51 

^-1^ 

27 

_    

-^    —    .1.. 

1    25 

24    40    35 

' 

28 

8    SO 

24    33    49 

1     20 

24    40    12 

Mean  for 
Month. 

^  8    38 

24    34    22 

1     28 

24    40    51 

1        •       ■■ 

Feb.  25  the  wind  blew  hard^  with  violent  gusts  ^rqciulie  west- 
ward^ and  the  needle  vibrated  at  intervals  57^.    in^iw^ 
mean  of  the  observations  at  noon,  that  on  the.26th^iii^rdi 
owing  to  the  variation  bdng&o  uausuaUy  small ;  for  waich  tat 
was  no  apparent  cause 
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Meteorologicat  Observatiom, 


Month 

Time. 

Barom. 



Tber. 

"?S- 

Wind. 

Vi^locity 

Weather 

si.-B. 

Feb 

Inch... 

F.-et. 

Morn..,. 

28-665 

35' 

63° 

8W  by  W 

Sleet 

30» 

Nooii,... 

isms 

S8 

54 

Vlb'yS 

39 

Even 

' 

Morn,.,. 

98-500 

88 

75 

ENE 

Fnfsy 

[97 

^  f 

Hoop..,. 
E«n.,,. 

SB-468 

3S 

67 

NNK 

Cloudj 

33 

Murn.... 

ssTso 

26 

70 

BE 

Cloudy 

(25 

■J, 

Noon.... 

88-657 

34 

65 

W 

E'CD.... 

Morn.... 

88-aa7 

77 

EbjN 

Cloudy 

{25 

4. 

IToon..,. 

9d-6<0 

89 

74 

NE 

Clouiry 

30 

Bfen.... 

_ 

Morn.... 

SB-UOO 

88 

86 

ssw 

Snow.foE 

(S5 

B. 

Noon.... 

39133 

39 

07 

wsw 

Very  fint 

40i 

E«en.... 

Morn.... 

B948S 

38 

89 

NE 

Fine 

[  30, 

■        «. 

Noon.... 

29-600 

33 

72 

EbyN 

H.Z, 

35 

Ev»n.... 

Morn.... 

8»'580 

87 

SO 

Calm 

Foggy 

J  93 

7. 

Noon.... 

ae-588 

38 

74 

NNE 

P^ey 

33 

EYte.... 

Morn.... 

S6-6S0 

84 

79 

WNW 

Pofigy 

J  23 

S. 

Voon.... 

!9'5S0 

38 

72 

W 

P<«gj 

33 

Even.... 

■  — 

Morn.... 

eesBs 

78 

WNW 

F-gBV 

» 

9 

Noon  ... 
Even.... 

99-580 

31 

78 

WWW 

F«eer 

Morn.... 

89-520 

85 

77 

8E 

Fogjy 

(  90 

10. 

Noon.... 

29-553 

31 

74 

li 

R«sy 

32 

Even.... 

Morn.... 

89-733 

31 

78 

ENE 

Foggy 

(28i 

11. 

Noon.,.. 

89-740 

38 

67 

NK 

Clnudj 

32i 

Even.... 

Mora...- 

29-7 16 

29 

76 

8W 

Cloudy 

J  98 

IS 

NOOQ.... 

29-700 

38 

67 

SSE 

Clondy 

381 

¥.\ira.... 

Morn. . . . 

89-820 

31 

70 

E3E 

Cloudy 

{30 

13 

NOOD.... 

89-550 

34 

65 

BE 

Fine 

36 

Even.... 

14. 

Morn.... 

99-370 

88 

75 

8Eby  E 

Fine 

(87 

Noon.... 

29-S37 

35 

60 

Vnr. 

Cloudy 

Eren.... 

36 

Morn.... 

29-435 

30 

73 

E 

Very  flnr 

J  89 

15 

Noon.... 

89-438 

40 

55 

ESE 

Very  Skf 

Mo.-n. . . . 

99-458 

35 

83 

SE 

Faggy 

|31 

IS' 

Noon.... 

8e-«5 

44 

73 

SSW 

Cloudy 

45 

Even    ... 

Horn.... 

99-5S0 

41 

74 

8E 

CloQdy 

{S5 

IT 

Bren.... 

61 

^ni... 

29-46* 

46 

76 

6 

fUlii 

t  39 

29-448 

46 

79 

S3W 

Rain 

'  47 

" 

— 

— 

— 

- 

Meteorological  Observatiom  continued. 


Month. 


Time. 


94' 


S7' 


Mora.... 
Noon , . , , 
E?en . . . 
Morn... 
Noon... 
Bvcu... 
Morn... 
Noon... 
Bven . . . 
Mora... 
Noon.. . 
BTen ... 
Mom... 
Noon... 
Bren . . . 
Mom ... 
Noon. . . 
Even . . . 
Mom. . . 
Noon. . . 
Even . . . 
Morn. . . 
Noon... 
Even  . . 
Mora... 
Noon... 
Eyen ... 
Morn . . . 
Noon... 
Even . . . 


Bsrom. 


»»■■■•         t  imni^mtm^m^m^mm 


Indies. 
S9'5ft5 


29*600 
29*553 

29-217 


28*820 
28-67T 

29*315 
29*394 

29-320 
29395 

29*120 
29-088 

28-975 
29-144 

29*000 
28:868 

29-20a 
29164 


Ther. 


- 


380 


33 
41 

41 


36 


31 

37 

34 
42 

48 
50 

38 
40 


47 

38 
44i 


Hyf. 


88 
71 

78 


69 

70 

67 
57 

57 
49 

61 
60 

60 
60 

86 
68 

61 
60 


Wind. 

f     ■    "  ■ 


saw 


88W 
W 

asw 


sw 

£NB 

W 
WSW 

W 
HJTbyS 

W 
T?  byS 

wFw 

NW  by  W 

SW  by  S 
W  by  N 

W  Vy  N . 
SW 


Velocity. 


[SlwNircry 

91tfl 
SllMtery 

/  ♦»■ 


f    '  »■ 


■»*'!■.■> 


The  quantity  of  rain  between  upon  Feib.  .1,  .i^^  noon 
March.l,  measured  by  the  pluviameter,  was  1'45  inchef.  The 
evaporation  during  the  same  period  was  1*05  Heches.     ^'^ . 


rfi;  .■' 


.<' .- 
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Article  XVI. 
METEOROLOGICAL    TABLE. 


■-    V 

BtHcmeTEK. 

TBEnHUMCIKA. 

Bya.   ni 

— 

ma. 

Wind. 

Mux.   M]ii. 

Wed. 

Mat.|Mln.{  tU<d. 

»i«. 

GUIa. 

.^HtWo- 

tf£jSp 

.38 

W    i29'a3;28-85 

29-010 

44 

33 

38-5 

70 

7 

\       31 
2d  Mt> 

S     W;2(|-23  29-09 

39-160 

39 

29 

340 

63 

18 

'  Ftb.  1 

Viir.  2g-0t)2S-<)4 

28-990 

41 

24 

32-5 

74 

2 

N     E,29'1028'fl4 

29-020 

32 

20 

26-0 

90 



3 

N     E'29-i729-09 

2y-130 

37 

24 

30-5 

88 

l.l,  1 

4 

N    |29'5029'09 

29-293 

32 

26 

290 

82 

ill'. 

^  'St  Var.  |3O-02]29-9( 

29-700 

29-960 

41 

24 

32-5 

88 

• 

«*!' 

7 

Var.  '30-02 30t)0 

30-010 

3! 

23 

S7-0 

9S 

'••» 

N  Wj30-002<)-93 

'i9-9Gs 

33 

20 

26-5 

89 

-9 

Var.  ''2y99o9-93 

29-960 

33 

23 

28-0 

90 

A    ' 

10 

E 

30-i5j29-99 

30-070 

33 

25 

29'0 

11 

S    W 

30- 1 630- 1 5 

30-155 

37 

29 

33-0 

75   • 

a — 

IS 

S      E 

30-1630  05 

30-105 

35 

30 

32-5 

72 

r. 

13 

N    E 

J0-0o29'8l 

29-930 

38 

23 

30-5 

7© 

C 

y 

14 

S      £ 

29-3429-72 

29-780 

36 

2i 

30-5 

90 

^ 

15 

E 

2p-88]29-80 

29-840 

40 

27     33-5 

93 

If.* 

16 

N     E 

29-93  ^9-88 

29-905 

47 

34  1  40-5 

97 

9 

17 

S 

29-93  99'89 

29-910 

99 

t 

IS 

s  w 

29-93,29-80 

29-865 

49 

34 

41-5 

23 

19 

S      E 

29-99 

29-75 

29-870 

51 

28 

395 

9S 

l£ 

♦ 

• 

SO 

s 

29-96 

29-65 

29-805 

46 

29 

37-5 

93 

6 

31 

s  w 

29-6i 

29-22 

29-435 

45 

34 

39-5 

72 

15|0 

S3 

N    E 

29-73 

28-94 

29335 

38 

2ii 

330 

67 

-) 

•■« 

S3 

N   W 

29-74 

29  50 

29-620 

41 

31 

360 

72 

1-62 

24 

s   w 

29-80 

29-51 

29-655 

49 

36" 

42-5 

61 

25 

s  w 

29-51 

29-3729-440 

52 

35 

43-5 

62 

— 

26 

N   W 

29-72 

29-42  29-57' 

42 

29 

35-5 

72 

_ 

27 

89-60 

29-27 

29-435 

34 

62 

57 

1 

28 

2y-53 

29-29 

29-410 

47 

35 

41-0 

62 

3 

30-16 

2H^S 

W975'  52 

20 

34-20 

80 

i'ld  of  tn 

310 

ne  oburr 

Tatioai 

!■  < 

^  10  a  pi- 
fl  the  tit 

ebly-fonr 

I 
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REMARKS. 

Fini  ManiK — 80.  Squally :  showers,  a.  m. ;  wind  and  rain  in  the  BigM. 

Second  Month, — 1.  Hoar  frost :  rain,  followed  by  snow  in  large  flakes :  Omnt- 
looiratui  and  Nimbus.  2,  Boar  frost:  IBne  Cirri^  with  Ctrrottrmima,  a.  m.:  tlie 
lower  modifications  with  some  loose  snow,  p.  m.  3.  Fair :  boar  froat.  4.  Cloady 
morning :  snow  on  the  waggons  from  the  north,  probably  of  last  night  t  it  sccai  t* 
be  the  wind  blowing  over  snow  that  keeps  down  our  temperatnreto  32^.  5.  A  few 
drops  of  rain  about  nine,  a.  m.  :  after  which  very  fine,  with  Cmmubit  and  inomlfr* 
tion.  6.  Hoarfrost:  misty.  7.  Hoarfrost:  the  paths  icy:  mist  Increases,  vitk 
a  calm  air.  8.  Misty :  rime  to  the  tops  of  the  trees.  9.  Mbty :  tlie  rime  fslb 
partially.  10.  Misty  till  evening,  when  it  cleared  up,  and  the  rime  fdl  eC 
11 — 15.  Hoar  frosts,  with  fine  weather :  Cumuli^  &c :  on  the  15th  a  few  drops  sf 
rain.  '  16.  Very  fine,  with  CmnuU^  &c. :  at  seven,  p.  m.  a  large  fiUnt  Ipoar  halo. 
17.  Fine,  with  CirrocumubUf^c,  18.  Windy:  wet,  p.m.  19.  A  slight  Strstef, 
a.  m. :  wet  evening:  windy  night.  SO.  Hoarfrost:  somewhat  misty  :  rain  before 
noon:  some  hail  in  a  shower  at  half-past  one :  after  this  OimMtef,  with  Cirrwi  and 
drrostraius  above :  the  latter  imbricated^  or  overlapping,  like  the  branches  of  a 
pine-tree :  then  JVimM  amidst  groups  of  other  cloads,  thelofty  crowns  of  which  were  ' 
long  coloured  with  a  fine  gradation  of  red  tints  about  sun-set:  the  sky  around  the 
moon  showed  violet,  while  the  disc  wa^  brassy.  81.  Much  wind,  a.  m.  with  clouds 
driving  high  and  close :  wet,  p.  m. :  at  eyening  a  lighter  sky,  with  Cmmulmt  and 
Cirrocumuba\  ending  in  'Chrroriratus,  with  a  lunar  corona.  '  22.  Mornhig  eloody 
and  dark,  by  a  large  mass  of  smoke  passing  near  us  in  the  S. :  rain,  sleet :  snow  to 
the  depth  of  several  inches,  with  a  very  gentle  breeze:  moonligbt  evcaiag.  ' 
83.  Fair :  much  snow  on  the  trees  and  shrubs :  a  strong  westerly  breese ;  (ke  rtseof 
the  barometer,  like  the  previous  fall,  very  sudden :  at  night  stormy,  with  bail  and 
much  rain.  84.  The  snow  mostly  gone :  elevated  Grrij  with  CumnS  in  a'paleUli 
sky  :  after  Cirrostrutus  and  haz(;  at  eveni^>agale  through  the  night.  SS.  Mfck' 
wind,  with  driving  clouds:  temperature  48^  at  nine,  a.'m.  86.  a.  a.  Bails 
snow  in  very  large  flakes :  sleet :  much  water  out  since  the  late  rains  »  rocky  C^  . 
mu&',  followed  by  Nimbi  and  gusts  of  wind,  p.  m. :  clouds  coloured  at  saa^st 
87.  Wet,  a.  m. :  fine  eyening  after  a  rainbow.  88.  Elevated  Cirri  and  CSrrsctf^ 
mvli  stretching  N.  W.  and  SB.:  general  obscurity  followed,  with  showen  and 
wind. 

RESULTS. 

Winds  variable :  in  the  latter  part  stormy  from  the  Westward. 

Barometer:  Greatest  jieigb^ 30*16  inches; 

I'cast 88-85  inches  ; 

Mean  of  the  period    89*975  inches. 

• 

Thermometer:  Greatest  height 62* 

Least ....20° 

Mean  of  the  period  34*20^ 

Mean  of  the  hygrometer 80*0o 

^a^n SlOinehoB. 

The  evaporation  for  this  and  the  preceding  period  taken  together,  is  1*S8  Incl. 

» 


PHILOSOPHY. 
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Article  I, 
Biographical  Memoir  of  Piof.   fi/nith  mid  Mr.  Cranck. 

IF  we  except  the  expeditioa  which  has  just  sailed  for  the 
f>arpo£e  of  exploring  the  northern  ocean,  the  public  expectation 
has  been  seldom  raised  to  a  higher  pitch  than  it  was  by  the 
project  that  was  formed  to  discover  the  source  of  the  river  Zaire, 
and  to  investigate  the  course  of  the  Niger.  Inproportioa  to  the 
degree  ofexpectation  which  was  excited,  aowas  the  disappoint- 
meat  at  its  total  failure,  and  the  regret  for  the  melancholy  fate 
which  befel  those  who  engaged  in  it.  We  shall  not,  in  this  place^ 
inquire  into  the  cause  of  that  failure ;  nor  shall  we  enter  upon 
the  question,  whether  a  sufficient  degree  of  prudence  and  fore- 
sight were  exercised  in  forming  the  plan,  and  in  adapting  the 
Bi^ans  to  the  object  in  view.  Of  the  expedition  to  me  Niger 
we  know  indeed  nothing,  but  the  general  fact  that  it  was  stopped 
almost  at  its  outset,  and  that  the  commander,  Major  Peddle, 
and  all  the  officers  and  men  of  science,  fell  a  sacrifice  to  the 
climate,  or  to  the  hardships  to  which  they  were  subjected.  The 
result  of  the  expedition  to  the  Zaire  was  no  less  disastrous  than 
that  to  the  Niger ;  it  proved  equally  fatal  to  those  engaged  in  it, 
and  probably  from  tlie  same  cause — the  excessive  bodily  fatigue 
whicn  they  underwent,  in  a  climate  and  atmosphere  ill  adapted 
for  enabling  the  body  to  endure  any  extraordinary  exertions. 
With  respect  to  this  latter  expedition,  much  as  we  must  lament 
the  untimely  fate  of  the  gallant  commander,  Capt.  Tuckey,  and 
all  his  officers,  as  well  as  the  men  of  science  who  accompanied 
him,  still  it  has  not  been  altogether  useless  ;  Oiii>t.  Tuckey  him- 
«elf,  and  Prof.  Smith,  kept,  each  of  tl 
Vol..  £1.  N^V.  X     ~ 


^2  ..^MSgr^t^i^ai. Memoir  ^.'\  flfcl, ' 

iflf.t^j^ir  procpe4i»gs,  -wliicli  wtjre  t'ortuflately  pMa'Wved^  udtJiaiK  L 
ijtw^igjv^a  to  ]the  iiublic  in  a  volmue  published  by  pennisaiw  W  I 
''^^  ,l^TdB,  of  Uie  Admiralty.  EesideB  other  interesting  maltcr 
-wR^h.is  collected  in  this  \bhime, it  ^ntaiiis  biographical  JU#ie«p 
^jiffyieprofessioaai  and  literary  men  who  tell  a  sacrifice  totWff 
^ik^our  in  the  puisuit  of  science.  Of  these  Professor.  Siiu^ 
jlKlfi  Ml-  Cranch,  the  Ibrmer  at  the  head  of  the  botanical  deputr 
juei^t,  the  latter  appointed  the  collector  of  objects  of  natural 
.history,  werg  yomig  men  of  great  promise,  who  had  aiieady 
^ade  consul Biirable  advance  >u  their  lespeutive  pursuitB,  and 
whn&e  premature  death  may  be  justly  regarded  a  real  loss  to 
^cieoce.  We  conceive  that  we  cannot  employ  the  introductocy 
P^es  ofour  ioumal  in  a  more  appropriate  manner  thanby^ving 
a  brief  sketcn  of  the  lives  of  these  two  individuals. 
f-  .Chetien  Smith  was  born  of  re&pectable  parents,  in  the  year 
y^^,  near  the  town  ofDrammen,  m  Norway,  He  received  ll)e 
j^t  part  of  bis  educatioi;  at  .Kongsberg,  and  con^leted  hiB 
jrtadies  under  Prof.  Honiemann  in  the  UnivMsitj  of  Copeobogei). 
H^  wa.s  destined  for  the  profession  of  medicine,  but  he  vere  ewj 
.11^  i^e  acquired  a  decided  taste  for  botany,  and  especially  foi,that 
part  of  it  which  belongs  to  the  investigation  of  the  cryptog^nijc 
plants,  1m  the  ptosecnfioa  of  this  object,  when  only  in  l^SfH 
yesr,  he  midertook  a  jourpey  into  ihe  mountains  of  TelleauUf^ 
where  he  made  so  iua,ny  discoveries,  of  new  mosses  andliohsoKU 
to  acquire  coijsidsrabfe  celebrity  tor  his  botanical  acumen. ,i^e 
paid  a  second  viaitto  those  mountains  in  the  year  1812,  iVb^ 
besides  botany,  he  extended  his  observations  to  various  ot^ 
departments  of  natdral  philosophy,  so  a^  to  prove  that  his  ahi^ 
tie^  w^re  not  exclusively  confined  tQ  that  department  whiclttlF 
Sad  selected  as  hia  favourite  pursuit.  The  reputation  which,^ 
acquired  by  this,  expedition  was  such  as  to  point  him  out^  toll)? 
Patriotic  &ciety  of  Norway  as  a  proper  person  to  expliK^  f 
mountainous  tract,  at  that  time  almost  unknown,  which  sefW^ 
jie  valleys  of  Waiders,  Guldtransdal,  and  Romsdal,  ab(Mitt]|)hf 
^d  degree  of  latitude.  This  object  he  accompSished  in  a  m^ 
faiiE^tory  planner,  he  made  many  valuable  additions  to  tk^ 
^qwl^dge  of  botany  and  natunU  history,  and,  what  pJac^K^ 
pl^acterbeforeusmanew  and  veiy  interesting  point  of  vifiw,(ij 
i^Q^.ed  his  attention  in  an  especial  manner  to  ameliotatiijg.U^ 
cgwfitipn  of  the  inhabitants  of  that  sequestered  district^,  ,wi^ 
^d'eivpured  to  teach  them  the  best  means,  of  improving  ;^&&if 
ja«Bntag€8  which  were  afforded  them  by  a  barren  &okl.t:u;^,fKi 
(fiqlanjeut  climate.  ,,^ 

^■I(v  fhe  death  of  his  father,  which  occurred  about  this  tiin% 
Hrl  Siriith  came  into  possession  of  a  small  patrit^onial,  cBtat^ 
ui^  he  deteinu^ied  to  devote  the  independence  wiiiqb  h^  ii;iaQ 
^u£.  obt^in^d  to  traveUing  into  foreign  eountriust'or  tlifl  PM'}K'W- 
fflf.studyiDg  natural  hislory.     He  had  received  the  app^inti^if^ 
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}^t^,'oh)6Ct  of  his  projected  travels  was  to  form  a  eollectton  of 
]j1a«lB-,  faranew  botanical  garden  which  had  been  established 
tU^ve.  He  fits*  name  to  London,  visited  K«w,  and  the  vartoua 
tenlffns  in  the-  vicinity  of  the  metropolk ;  he  then  Wfefit  to  Edifi- 
wrglf,  explored '  many  of  the  Scotch  uiountain?,  traversed  the 
iirHt^lic  diatricts  in  the  north  of  England  arid  hi  Walea,  and 
eX^ttmned  tlreir  botanical  treaaurea.  He  tisited  the  botanical 
Mtnbiislnneitt  at  IJTerpool,  croff9*d'  over  to  Dublin,  and,  after 
e>s&nining  various  parts  of  Ireland,  retnmeilto  London  about  tfte 
*»rti  of  1H14.  On  his  return  td  the  mfttroiwlis,  at  the  house  of 
Sir' JWeph  Banks,  he  met  with  the  distinguished  naturedist  Von 
'BOtihy  and  they  projected  a  voyage  to  Madeira  and  the  Canariesi 
ite-th^  pitt^jose  of  investigatmg  the  various  objects  of  8<iientifit 
raqairy  whiclioccnrin  cheaeislandsi.  '  ' 

'  These  zealous  vrotaries  of  natural  knowledge  arrived  at  Madeira 
Itt  Apnl,  181a,- they  remained  there  about  a  fortnight,  whew  tfeW 
<&bttrked  for  the  Caiiaries,  where  they  spent  between  Six  am 
Hemv  months,  and  returned  to  England  in  December;  THft 
iOSauT  and  enthusiasm'  of  Professor  Smhh  were  folly  exetKd 
'dbnitg  this  excuraion,  in  which,  for  the  ftrat time,  the  Inxuriaiitie 
tif  atropfctd  climate  was  presented  to  him,  and  where  he  had «» 
iipporftiuity  of  examining  districtSj  which,  although  lying  coftti- 
-goore  to  each  otber,  dilfer  lew  much  in  the  nature  of  th^ 
inttductions.  The  rapture  whicli  he  maiiifested  "upon  his  firtt 
laiiding  at  Punchal  is  described  in  a  characteiwtic  manner  Ut 
fiilcfifUow-traveller;  andfrom  what  is  knoxi>n  Of  his  general  hafm 
ittidtnrh  of  mind,  we  have  tio  reas«»  to  believe  tliat  tlie  pictftro 
ii'-OveMharged.  The  some  sentimenfe  are  expressed  in  the  mIoM 
lively  manner  by  S-milh  himself,  in  a  letter  which  he  wrote  fot 
*i«i*  from  Madeira.  "  How,"  eays  he,  "  shall  I  be  able  to 
aesrribe  toyou— how  declare  to  you  what  1  have  here  felt,  what 
5  htlva  here  seen '  How  shall  I  be  able  to  give  you  an  idea  of  thfe 
Iwrieittf,  of  Ihesingylarity  ofthose  iomts',  of  lAat  beauty  and  that 
briUiancr  of  the  colours,  ofallthatmagnittcence  ofnatnre  which 
ifWrotmas  me !  We  ascend  the  slofring  ridges  of  the  mountahJa 
^ich  embrace  the  splendid  citycrfFunchai;  we  rest  oursetvet 
bti  the'  margin  of  a  brook  which  fells  in  numberless  caScad^ 
tifcroste  thickets  of  roeemary,  of  laurels,  and  of  myrtles  ;  the  ciit 
ftt'our  feet  with  its  forts,  its  churches,  its  gardens,  and  its  roti*- 
Wcead ;  above  us  forests  of  the  atone  pine  and  of  chesnnta,  inte^ 
ftptrsed  with  the  flowere  of  the  apartium  and  the  lavender.  A 
"(riiole  legion  of-  canary  birds  makes  the  air  resound  With  theft 
sweet  song ;  and  nothing  here  but  the  anow  on  the  raonntaltt 
*ep8,  whirfi  now  and  then  pierce  through  the  clouds,  would 
veca^  to  my -recollection  iny  native  country ." 
■"■As  it  w-ttot^(Ai]"ect  of  this  biographical  sketch  to  give  aily 
tiCCoitnt  of  tJmHBImuL'diacoveries,  or  particular  observations  of 
P*T)f.  Smhli,  w    K^rirMotr'him  to  London.     Alter  reraainhie 
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i)f,C|4,ti;eAeU[eB  and  of  profitiug  by  the  advantages  which  it  ho\iit 
pM  for  Uie  aiCqnbitioa  of  knowledge  of  all  descriptions,  he  pro* 
wsedto  return  to  bis  native  country,  when  the  expedition  to  th^ 
riyei".  Zaire  was  projected ;  and  upon  the  oHer  being  made  to  bm 
JE^f  the  appointment  to  the  botanical  department,  he  iimDedi<deJ.y 
S)nb|;aceu  it,  and  devoted  himself  to  it  with  his  accustomed  zeil 
giai  enthuHiasm.  Ln  the  prosecution  of  thia  plan  he  led  Londoa 
OP  Feb-  22,  and  on  the  following  day  embarked  at  bheemesii 
{d^rbeatingabouttheChannelfornearlyamonth,  inconsequeDca 
^contrary  winds,  on  March  19  the  expedition  lett  FalmouUi,  and 
on  AprQ  1  came  within  sight  of  Madeira.  They  pa^ed  by  tlua 
i^Lwd,  and  proceeded  to  St.  Jago,  one  of  the  Cape  Verde  groopt 
yt^ere  they  remained  three  days,  which  were  very  actively  em- 
l^yedby  Smith  in  exploring  the  botany  and  natural  history  of  th^ 
vicinity  of  Forto  Praya,  the  harbour  of  the  island.  It  wasneuly 
two  months  from  the  time  of  their  leaving  St.  Jago  before  they 
were  able  to  reach  the  mouth  of  the  Zaire,  from  the  unfavourabft 
state  of  the  winds  and  weather ;  and  some  time  longer  wBf 
noAvoidably  spent  about  the  mouth  of  the  river  before  they 
entered  upon  the  proper  object  of  their  mission.  On  July  7| 
jProfessor  Smith,  for  the  first  time,  was  able  to  make  a  eia,is\ 
e)^«ursiou  on  shore,  and  to  set  his  foot  on  what  he  called  "tha 
buid  of  promise."  He  informs  us  in  his  journal,  that  "  the  veg&» 
tation  was  magnificent  and  extremely  beautiful.  Shrubs  ot^ 
nch  verdure,  targe  gramineous  plants,  and  thick  groups  ofpalitUr 
met  the  eye  alternately.  The  country  displayed  the  mast  beaor 
tiful  forms — the  most  charming  scenery.  X  found  myself  as  ui  a 
oew  world,  which  was  before  known  to  me  in  imagination  oolyi 
<jr  by  drawings."  .  , 

The  subtiequent  history  of  tlic  expedition  is  httle  else  t^au^ 
nalrative  of  disappointments  and  disasters.  A  short  time. vm 
■pent,  not  far  from  the  mouth  of  the  river,  in  receiving  viul4t 
^om  tile  neighbouring  chiefs,  conciliating  their  good  w3l.  Hid 
i^deavouting  to  remove  any  prejudices  that  might  arise  respeok 
ipg  the  nature  and  objects  of  the  expedifiun.  Every  inquity 
ijlras  of  course  made  concerning  the  course  of  the  river,  and  tb^ 
Mstmeaus  of  prosecuting  their  journey;  when  it  was  soon  found 
t)b^t  the  information  which  had  been  obtained  in  England,  an^ 

fell,  indeed,  had  served  as  tlie  cause  and  motive  for  the  undent 
i|ig,  was  extremely  defective  and  coesiderably  en'(m«otMf. 
_  Cfirst  view  which  they  gained  of  the  Zaire  suiliciently  .prQ^^tJt 
t^i|  its  inagnitude  had  been  much  exaggerated ;  its  nayigMtiwt 
^nlo^tat  the  commencement,  was  found  to  be  difficult  and  neady 
iuigpracticable .  for  the  laiger  vessels,  and  even  tlie  boata  wecfl 
unable  to  proceed  to  a  greater  distance  than  130  or  140  raile^ 
from  its  mouth,  in  consequence  of  a  succession  of  rapids  or  l»n 
^taracts,  which,  for  a  space  of  about  40  or  60  miles,  c^u^^uIk 
(pstoict  even  the  passage  of  a  canoe .     Captain  Tuckey  and-.art 
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ini'fMt  tiioTig  the  banks  of  the  river,  thiongh  a  roiigft  tWdittiertiii. 
^tdu9  cotmtrr,  without  roads,  where  provisions  were' prbcui^'d 
%ntt  ^eat  difficulty,  and  where  the  natives  were  perpdttill* 
ftWarting  their  progress.  To  a  succession  of  hardships  of"  this 
mftjcription,  rather  than  to  any  thing  specificalty  unhealthy  iii 
uifc  country  or  in  the  climate,  we  must,  perhaps,  uttribute  the 
fetal  fevers  which  soon  began  to  mamfest  themselveB,  The 
disease  was  daily  making  fresh  ravages  among  the  troo^  pf 
adventurers  ;  so  that  although  they  appeared  to  DearriTed  ata 
more  fitvourable  country,  and  at  a  part  of  the  river  where  th'era 
i»Hs  no  further  obstruction  to  water  carriage,  when  they  had 
advanced  about  80  or  100  miles  beyond  the  cataracts,  or  aboni 
360  or  280  from  the  mouth  of  the  river,  it  was  deemed  indispenS- 
&Hy  necessary  to  return.  On  Sept.  9,  therefore,  to  uee  tha 
wimB  of  CapL  Tuckey,  "  we  were  under  the  necessity  of  tunt^ 
axg  our  back  on  the  river,  which  we  did  with  great  regret,  btii 
Wthflie  consciousness  of  having  done  sH  that  we  possibly  coirfd^" 
PrOt  Sraith  had  until  this  time  preserved  his  health ;  and  was  sd 
ttitlch  enraptured  with  the  improved  appearance  of  the  couhtr]^ 
that  it  was  with  the  utmost  difficulty  he  could  be  prevailed  tipon 
(o  return ;  but  in  four  days  he  was  himself  attacked  with  the 
ftsfease  which  had  proved  so  fatal  to  his  companions.  The 
fijBowing  are  the  only  memorials  which  we  possess  of  the  Isist 
iceiie  orhis  life.  "  He  was  taken  ill  before  they  reached  the 
nsiaela,  and  came  down  with  the  captain  in  the  last  canoe  ;  and 
#88  sent  with  him  to  the  transport,  for  the  sake  of  gi-eater  con- 
vience  :  by  this  time,  however,  he  was  dangerously  ill,  and 
jKJused  to  take  any  thing,  either  in  the  shape  of  medicine  or 
nutriment.  He  had  tried  bark,  but  his  stomach  constaatly 
itjeeted  it ;  and  under  an  idea  that  his  illness  proceeded  only 
mm  debility,  he  persisted  tn  taking  cold  water.  On  Sept.  2'f, 
Biftljecame  deUrioua,  and  died  on  the  following  day."  ' ' 

"Prof.  Smith,  who  was  thus  cut  off  before  he  had  completecl 
bl*r  3i8t  year,  was  scarcely  less  remarkable  for  the  ardent  zetd 
fl(hh  which  he  proae cute d  science,  than  for  the  natural  gaiety 
iifiA  »«avity  of  his  manners.  In  his  travels  through  the  Britisllt 
l«^ibdiii  every  One  to  whom  he  was  introduced  immediately 
betfame  interested  in  his  welfare,  and  parted  firom  him  wito 
r^g^et.  The  writer  of  this  sketch  saw  him  during  his  totrf^ 
tbrdtF^  the  north  of  England  in  the  summer  of  1814  ;  and  boifi 
dir  Wfjiieintsnce  of  a  single  day  felt  that  attachment  to  hhn,' 
Whitih,  in  ordinary  cases,  is  produced  only  by  long  intercour^^.^ 
S^^h  spoke  in  wami  terms  of  the  pleasure  which  he  had  derived 
firtmthis  tour,  and  declared  his  determination,  at  no  very  distadt 
l^iod,  to  rei-iait  this  country.  At  parting,  a  mutual  hope  waa 
dSjK^Ked  that  the  friendship  which  had  commenced  undo-  aUch" 
elpphnsbtly  favourable  auspices,  might,  on  some  future  occasiOft, 
tW'rbnewed  and  extended :  under  the  cruel  disappoilmient8_'(}F, 
jAns^KTM/itiiB  B^^Aomesatisfaetio&totkteBUrnTOrttfWlt^ettf 
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contribute,  in  however  slight  a  degiee,  to  perpetuate  the  Meoiojf 
of  thetalents  and  Tirtucs  ofthe  deceaned."  '  i    '' 

ioiin  Cmnch  was  bom  at  Exeter,  in  the  same  year  witJi  P**fi' 
Sskith,  1786;  his  parenta  were  in  an  inferior  rank  oflile, 
bad  the  misfortune  to  lose  bin  father  when  only  eight  yeart  oM, 
BO  that  bis  mother,  being  uaable  to  proride  for  ail  her  wuilyj 
was  obliged  to  resi^  her  son  to  the  care  of  an  nnclp,  whiO  lirw 
at  KJDgttbridge.  In  this  situation  he  pasBc^deix  yeare,  daria| 
which  time  his  education  appears  to  have  been  very  little  atteiWlB 
to,  when  his  uncle,  who  is  described  as  having  been  ejttrOTl^' 
penurioue,  apprenticed  him  to  a  ehoemaker.  No  twi  A  standing' 
the  estreme  disadvantages  of  his  situation,  and  the  very  sainty 
meansof  improvement  which  he  must  have  eDJoyed,  his  nntutu' 
geniua  soon  begun  to  display  itself;  and  in  the  Uttle  leisure' 
which  was  allowed  hren,  and  by  the  imperfect  aid  of  thefe*; 
bobks  to  which  he  had  nccess,  he  drew  up  conect  and  clastiw 
descriptions  of  at!  the  insects  which  he  could  procure  ia  tie' 
neighbcmrhood  of  bio  residence.  By  hiti  own  unaided  exerticM'' 
he  even  acquired  a  knowledge  of  the  Latin  and  French  tangua^ea^j 
•0  that  he  was  able  to  understand  the  descriptions  of  the  Wehv'' 
gicel  writers  which  were  written  in  them,  and  to  employ  iteiil^ 
himself  in  the  description  of  the  objects  of  natural  history.  Hufi 
was  his  attention  confined  to  this  study ;  he  seemB  lo 
graBped  at  every  kind  of  knowledge,  how  much  so  ever  it  miKht 
appear,  at  tirst  view,  beyond  his  reach,  and  was  only  excitedt*' 
greater  exertions  by  the  difficulties  which  surrounded  histn 
every  side. 

At  the  conclusion  of  his  apprenticeship  he  went  to  London,  M' 
it  appears,  with  an  idea,  although  probably  vague  and  undefined,' 

•  Tbr  berbsTluin,  forintri  by  Pint.  Smitb,  fram  Ihp  ianka  at  tbe  Zaire,  apOlM 
■rrival  in  EiiglBiid,  nas  placed  nt  Ihe  disiiDsal  nf  Sir  Jruepti  Ilanki,  and  wronod 
ugder  hi<i  ilirE'Ctlou  ;  an  inlereiltiiE  and  Eckntlflc  account  of  its  cunleaU ispah^ 
iiAti  at  »n  apprnriiiE  lo  Capl,  TDckpy'e  rBmlivc,  dran-n  ■!«  by  ilr.  Rabcrl' 
Brown.  Witb  ittprct  tu  Ihetalue  of  ihn  collection,  Mr.  Biith  n  infgrnt  ui,  tteill 
UconUuna  loQCe  Uian  600  species  j.  Adauuu,  who  spent  nearly  fnur  y^;ai),/DB  f^^' 
b^nkaof  the  river  Senegnl,  dues  nul  appear  lo  liare  cull  re  led  above  ibli  nuoBfT'Of  ■ 
plHim;  'Mr,  Rmeathman,  whn  rrildsd  more  than  two  years  at  Sierra  t^rie,  e*H'' 
1(ti<Ht«lMiit  4fiO ;  Mr.  Willian  Brasa  collccud  330  epecin  fo  the  nei;bbmliM*i 

SCCjspe  Coa^  i  and  Prof.  Af^elius,  who  rnided  (everal  yeari  at  Sierra.LfMgl 
imiid  a  collection  of  1,300  species.  Irom  these  facts,  and  from  ihe  colncidMf? 
wMf*  there  is  between  the  pmportioiH  of  the  different  Kinils  of  plants  in  tM^bW'-"' 
batlBtn  Bsd  tn  Staeuthmnn's  Mr,  Brown  ronceiiea  that  it  may  tie  refsWhd>l#>'  i 
exh|bt<iDf  a  fair  specimen  of  the  botany  of  Ibe  diiirict  which  Smtita  iud  a»  ff^l 
poriuiiityofeiamlning. 

Of  the  jprcfi'i  in  ibi;  herbarium,  350  are  absulutelj  new  i  nearly  an  equal  Amkr 
bermiiit  alto  in  diflercnl  pnrtiof  the  west  coast  of  eqnitmcllal  Arriea,  anil  Mliid'- 
«l|Kr  i:oualrle),afHhicb,bnwev>r,  ihegreater  partareyel  iinpublikicd,  anJahiNI^ 
10  ure  compioD  la  other  inlra'lropical  region),  Of  unpublUbed  Reaera  tlierc  ^itt 
S2  In  the  collection,  12  of  which  are  absolutely  new,  i.ad  three,  aitliough  obsemC^ 
in  otbrr  parts  of  Ihii  coast  of  cquinoelial  Afrfca,  hud  net  been  fonnd  bHkcMri'* 
■t«l«HlllicieDt1y  pfrfectio  ascertain  their  slrBCtureg  10  beliMig  to  differoiK  p*HlO 
Vf  Ibt  sanic  linu  of  coast,  :lu<I  T  are  cumniDn  to  other  couplricj,  No  natural  }l'^']er|^ 
abiajijleh  qetr.exiitda  the  herbuitum.Qoihaxaa^  family  been  found  ptcultai  (« 


o£miu>uiiciug  Ilk  trade  aiid  devoting  luiusHlfto  alii'«  ofiBCWIuri:. 

He  profited  by  the  advantages  of  the  mctroiMlis  in  tlie  vay  that 

UuBiit  have  been  expected  from  the  enthuaitLsm  «f  bis  diepoeiUoR> 

aaa  added  very  considerably  to  hia  stock  ofknowladge,  whilet  ait 

tb»  same  time,  he  became  more  devoted  to  the  acqairementixE' 

it.      He   was   however  compelled,   after  some  time,  to  leava 

London,  and  to  resume  his  mechanical  occupation  in  his  native 

country;  but  noUiing  could  repress  his  acientific  ardour;  and 

while  lie  worked  hard  to  procure  a  hvehbood,  be  still  devoted  hia 

I  leisure  moments  to  study.  Shortly  alter  liis  return  to  Devonshini 

he  married,  and  probably  to  a  person  of  some  property,  an  WQ 

are  informed  tbat  liis  domestic  circumstances   ivere  so  much 

improFed  by  his  marriage,  as  to  enable  him  to  consi^  lus  busi* 

new  entirely  to  his  journeymen,  while  he  devoted  his  own  tiow 

,  and  attention  almost  exclusively  to  the  pursmt  ofnatur^  bisto/jr* 

1^  eagerness  witlt  which  he  prasecuted  his  seieiltiflc  laboucs 

^  waft  almost  unexampled  ;  we  are  told,  "  that  no  difhculties  nor 

'  daag«FB  impeded  his  researches.     He  climbed  the  most  rugged 

.  preupices ;   he  was  frequently  lowered  down  by  the  peasaat* 

'  teota  the  summits  of  the  talleiit  uli^s ;  he  waded  through  rapid 

'  streams ;   he  explored   the  beds    of  the  miiddieEt  rivers ;   he 

I  sought  the  deepest  recesses.     He  frequently  wandered  for  whole 

weeke  from  home,  and  often  ventured  oat  to  sea  for  several  days 

together,  in  the  smallest  skiffs  of  the  lishermen.     iS'o  inclemeney 

of  weulher ;  no  vicissitudes  of  storms  and  sunshine  ever  pre. 

vented  his  fatiguing  pursuits ;  the  diseoverv  of  a  new  ioseot 

amply  repaid  the  most  painful  exertions."     tile  commenced  bis  , 

'  caieer  as  an  autlior  about  this  period  by  some  short  essajrs  in  Uie 

"  W«ekly  Examiner;"  aiKl  gradually  acquired  a  collectioii  of 

subjects  in  natiiml  history,  the  reputation  of  which  extended 

even-to  the  metropolis. 

-fa  J814,  Dr.  leach,  of  the  British  MiieeMm,  visited  Mr. 
Ci^ch,  in  company  with  some  bther  naturahsts,  and  expressed 
his 'adnuration  at  the  number  ofobjects  which  he  had  aseembled. 
•"Wfeivere  all  asloniahed  "  says  the  Doctor,  "  at  the  magiiitudo 
'  of'ihiE  ctdlection  of  shells,  cnistacea,  insects,  birds,  &c.  collected  ^ 
entirely  by  himself,  and  still  more  so  with  the  accuracy  of  their 
clafidfication,  and  *ith  the  remarks  made  by  this  self-educated  ■ 
at^d',l^^ous  iadivicluaJ,  He  conversed  on  all  subjects  connected 
vvthj  natural  history,  with  modesty,  but  at  the  same  time  with 
that  confidence  which  is  the  result  of  knowledge."  The  conse-i 
qiw|r(ce  of  this  interview  was  to  impress  Dr.  Leach  with  so  high 
anadieaof  the  talents  of  Mr.  Crancli,  astoengagehim  toinvesti^  i 
gats'  the  marine  productions  of  the  coast  of  Devonshire  and 
Q^rn^v^l,  and  to  ptomise  his  interest  to  prochre  him  a  situatknl 
ih-Uis  British  Museum,  whenever  any  suitable  vacancy  shoulcl 
oQkr.  ihnmediataly  upon  fJfe  receipt  of  this  poposal,  Mr.  Ci^ch 
detfeWJiitrtd  entirety ^to  abandon  his  trade;  he  dismissed  his 
Trbrkawa;  coBverted  hia  shop  and  vniHtfeietnTt}  Voluct^.w^^KfuBeis^ 


'^  MimoJr  of 'Prof.  Smith  and  Mr,  Oiinrh.      \<^Uit, 

'ft)t  tecelvinc  epecimena,  and  laboured  in  the  collection  of  Jttitia 
'  'iWth  redoubled  dili^nce.  His  discoveries  were  very  numeraii 
-itid  important,  and  the  remariiH  with  which  he  aocorapuiM 
ftlem  extremely  valuable  ;  many  of  them  have  already:  been  lad 
before  the  pwbiie,  and  Dr.  Leach  gives  ua  reason  to  hope-ttwtthe 
rest  will  appear  in  due  time. 

When  the  expedition  to  the  Zaire  was  planned,  Mr.  CtaKh 
was  immediately  thought  of  as  a  person  in  all  respects  pecdiuly 
fitted  for  the  undertak)ug ;  and  wnen  the  o6^r  was  nuul^'  to  him 
he  immediately  accepted  it,  although/as  wearetold,  "  not -nidi- 
out  some  painful  struggles  to  his  feelings,"  in  consequence  of 
&  presentiment  that  he  snould  never  return.  This  impression  did 
not,  however,  cause  him  to  relax  his  ardour,  nor  md  it  render 
him  less  active,  during  the  very  short  period  in  which  he  wa* 
enabled  to  devote  himself  to  the  objects  of  hia  voyage.  Indeed 
to  the  great  exertions  which  he  made  upon  his  arriv^'vttlie 
Zaire,  we  may,  perhaps,  ascribe  the  early  date  of  his  diHOBei 
his  fever  commenced  on  Aug.  23,  wbife  -the  expedition  was 
traversing  the  banks  of  the  river,  in  that  part  where  the  naviga- 
tion is  intercepted  by  the  rapids.  He  was  carried  back  to  the 
navigable  part  of  the  stream  in  a  hammock,  on  the  shoulders  of 
the  natives,  and  conveyed  thence  in  a  canoe  to  the  ships,  being 
altogether  ten  days  in  the  passage.  We  ure  informed  thatthe 
symptoms  of  his  complaint  "  were  an  extreme  la^ogoui:  and 
general  exhaustion ;  a  restlessness  and  anxiety,  approaching  at 
times  to  dehrium ;  but  he  had  no  pain,  except  an  uneasy  sensation 
throughout  the  abdomen  ;  the  countenance  became  of  a  dirty 
yellow  colour,  the  pulse  was  at  108,  and  very  small.  The  next 
day  he  was  much  worse,  and  on  the  third  day  the  whole  body 
became  yellow ;  the  countenance  assumed  a  deadly  aspect,  the 
pulse  at  the  wrist  imperceptible  ;  and  in  the  evening  he  expired, 
oiler  uttering  a  devout  prayer  for  the  welfare  of  bis  fantily^  and 
'-'triththe  name  of  his  wife  quivering  on  bis  lips,"  ,, 

''  '^>Cranch  exhibits  a  very  remarkable  example  of  the  force  of 
*''"tftiginal  genius,  manifesting  itself,  as  it  were,  spontaneously^  at 
an  early  period  of  life,  and,  in  spite  of  eveiy  discouragoaent, 
becoming  developed  in  an  unusual  degree.     It  is  the  mors  sin- 
gular, because  the   study  of  natural  history  is  one  whttih  is 
generally  found  to  require  every  extrinsic  aid  for  its  attEonment ; 
''■'■■iotlike  the  pursuit  of  mere  objects  of  taste,  which  depeaidft  prin- 
'"'•'ciprtlly  on  the  Unassisted  efforts  of  the  imagination,  aiid  the  other 
-""iiiteHectud faculties.     When  we  reflect  uponthepi'ugresa. which 
Y^'Grtttich  had  made  in  the  various  branches  of  BaturalKnowled°^e, 
under  the  circumstances  in  which  he  was  placed,  and  before  lie 
t^'Sahai  attained  his  31st  year,  we  may  f^ty  conclude  thai  had  he 
I^ved  to  the  usual  term  of  human  life,  he  would  haveairirediata 
j'i.,'^ii(tafy  high  degree  of  eminence.     In  his  moral  qualities  we  have 
■aij  much  to  admire,  but  at  the  §ame  time  something  to  regret. 

He  is  npewntod-tMhaNim^  buea  ;'.i^  sw<iBie>i£wiat 
•■ ^^.  -.^^^,  
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.  .afibctionate  parent,  and  a  kind  iriead,"  a  higli  eulogiuwi  ivl*wli,)^B 

have  every  reason  to  believe  he  merited.  U fortunately,!  hyw^v^, 

I  Ite  bad  embraced  a  very  gloomy  system  of  religious  belief  ^ji^id 

'this,  pertiapB  aided  by  a  temperament  of  the  mijlaiichQlii:  ,<;^t, 

'  produced  occasional  lowness  of  spirits,  and  an  a{)pearaace,f>f 

moroseness,  which  rendered  him  less  amiable  as  a  compafuon, 

and  less  agreeable  as  a  member  of  unciety.  The  defects  ui'tiipe^'u- 

catjon,  or  rather  the  entire  want  of  it,  hkewige  operated  uiifav:our- 

iAAy  upon  his  maoners  and  deportment,  and  produced  altogether 

a  cnaracter  which  was  not  calculated  to  attach  those,  who  .hpl 

1  ooly  a  superficial  knowledge  of  it.     Upon  the  whole,  Iiow^ypr, 

bia  merits  very  far  counterbalanced  his  defects,  and  he  will 

always  be  regarded  as  an  object  for  our  admiration  and  sincere 

te^«t.    His  memory  will  be  perpetuated  by  the  denominatioiii  of 

1  Ythous  animals  which  were  discovered  oy  btm  iu  the  Q^p^o 

cxp^^tion,  and  which  derive  from  him  eitner  their  gei^^nf:  jor 

specific  name.*  .  <^ 


Article  II.  ..i    < 

'"' 

General  Considerations  kbo/i  Double  Flowers,  aiui  parlicuiarly 
vpon  thoie  of  the  Famiiu  of  llie  Ranuiiculacete.f  By  Mv^a 
Candolle.  (Abridged  from  the  Third  Volume  of  the  Mes^irs 
of  the  Society  of  Arcueil.)  ,» 

Double  flowers,  independent  of  their  aiie,  possess  an  expeU 
fence  which  is  peculiar  to  them,  and  which  depends  upon  tlie 
absence  of  the  stamens,  that  they  are  much  more  durable  than 
single  flowers.  The  older  naturalists  considered  the  diflerent 
kinds  of  double  flowers  as  true  species,  an  idea  which  we  find 
adopted  even  by  Toumefort ;  but  Linnaeus  decidedly  proved 
that  they  are  to  be  regarded  as  monstrous  productions,  and  of 
oourse  excluded  them  from  the  class  of  natural  beings.     Sines 

'  his  time  they  have  been  almost  totally  disregarded  by  botanists ; 
yet  much  interesting  information,  with  respect  to  the  nature  of 
plants,  may  be  obtained  from  them.  ()n  the  one  hand,  the 
tXniy  oi'  all  the  aberrations  from  ordinary  forms  may  throw 
ti^tnpon  the  nature  of  certain  organs,  upon  the  value  of  certain 

"  cbaractei's,  upon  the  permanence  of  certain  phenomena,  and 
even  upon  the  exact  distinction  of  certain  specie;  while,  on  the 
'Otber  hand,  a  knowledge  of  the  natural  characters  of  plantsmaj 


'  *  Prrdin  Crancbli,  PiineIoilD<>  Cranrhii,   Ofythfle  Cranrbli,  CrancUs  kabr* 
^»ud'CL  auculftu,  Oncrai  CfBDcbil,  and  Mcloloiia  Crane bii.  .  ,, 

F.ii  t//The  rasunculiKeB  form  the  oinlh  clasa  und  the  first  onlcr  of  th;,ij9t«D  of 
JObBieu  (  they  arc  chnraclerizrd  as  pliuilne  dicolylcAniif  s  pol}  (lelDlK  | '  iliimina 
VTPO^jDSj  Ihejr  arc  plncrd  In  ihr  class  and  order  |ioljiiBdr)s  poI<^gyaiB  df  Lich 
>■  VIMbtkB noMKat^  aoeinoDc, u«  trotUat, «r»eianyto.<arjtkf«t  :■:;  jil 


t^xpJaifi  th^caupeof  tlicir  inonstrasitiofi,  a<  ueU  aB  Ui^irow^, 
their  iiHtiire,  aiKl  tli«ir  liuiite.  >    ,,■ 

Tiler*  are  few  famiiipa  of  which  the  flowers,  are  bo  muclidu. 
poaed  to  becume  double  as  the  ratumcul^oee  \  and  iheii  Btnw^i 
tuns  ejfplaiiiK  the  cause  of  thUdiapoeition.  Stoce  the  publieabf% 
ofM.  Jussieus  memoir  upon  this  iaraily,  botanists  have  gen€a:aUfn 
been  agreed  that  their  flotvere  are  composed,  1 .  Of  a  caiys,  oQieifci 
cojpured  like  a  coiolla,  and  formed  of  a  certam  nmuber  ol'sefr' 
met^te.  which  are  almost  aiways  ttat.  3,  Within  this  gsA^x  are 
gjenerally  found  oue  or  more  nu^es  of  petals,  enniettmes  fiatf. 
Koijietimes  with  two  lips,  which  give  them  the  form  of  a  hi^iBi. 
'Die  petdR  are  occaaioaally  wanting ;  for  ki  tho«e  plaatB)  eacfati 
fia  the  cleiuatiH,  thcdictrum,  and  anemone,  whers  LbeflowertMAt 
only  one  hite^Liment,  it  is  rather  to  l»e  coneidert^d  ait  a  ca^Ki 
thim  as  a  corolla.  3.  Within  the  petals  are  to  be  (bund  nuayi 
rowi  of  etamena.  4.  In  the  centre  of  the  flower  are  many  ova-, 
ries,  each  furnished  with  a  style,  and  often  defended  at  thaift 
ba&e  by  a  small  meinbi'ang.ue  scale.  .  j., 

All  thtise  parts  may  concur  more  or  less  in  the  fonnatioB^Jt) 
double  floweriii ;  and  in  order  to  explain  the  nature  of  the  processit 
by  which  this  change  is  effected,  .we  may  take  the  examplsiof ! 
the  anemones.  A  single  anemone  is  composed  of  a  calyx,  coa- 1 
Bitting  of  live  or  six  lai^e  petaloid  segments ;  il  is  without  petaJiEi , 
but  has  a  considerable  uiunber  pf  stamens  miid  ovaries,  in  U\e  . 
double  ftoenioae,  florists  diatingiii^  four  kind?  of  petals ;  ^e  , 
first  consists  of  jjarts  of  ihe  calyx,  which  experience  little  ot aa^ 
change  in  thenr  lonn  \  the  other  three  kinds  are  small  accessory,, 
ptitals,  which  replace  the  organs  of  fructification:  1.  Those. 
which  proceed  from  the  transformation  of  the  pistils  ;  2.  'tiuiMj 
which  eun-ouod  the  centre,  and  are  formed  by  tlie  trans tbrmattwi 
of  t^  stamens  ;  and,  3.  Those  which  are  placed  in  the  aituaUofl  i 
of  proper  petals,  between  the  calyx  and  the  stamens.  Tii£  eaaia  i 
ttitictvire  may  be  observed  in  otiier  double  flowers,  and.we  cM 
al^voys  deteiniine  wjiat  is  the  origin  of  the  new  petals.  Whaa  i 
th«'  ctilyx  is  coloured,  it  generally  produces  them ;  as  is  the  t»SQ  > 
with  the  clematis,  thalicfrum,  calLha,  ^.;  the  pistils  are  itiotfit 
rarely  biansfoimed;  and  when  ,tbey  are  so,  it  is  always  the.  pastor 
sttsceptibli;  of  receiving  colonr.  The  pisliilary  petals  are  of  a-J 
greenish  hue,  and  tJney  compose  the  green  eyes,  or  hearts,  wluek.  | 
are  observed  in  some  double  ranunculuses,  or  anemonesi^:!  It.-. 
happens  not  unfrequently  that  in  double  lloweis,  the  ptB^a  J 
ireskiain  in  their  natural  i;tate  in  the  middle  of  the  tranafoEmed  j 
it^Aiensj  in  this  case  the  dower  is  still  capable  of  beiagii 
rendered  fertile  by  those  in  its  vicinity,  and  seeds  will  be  formed  | 
from  which  vgriieties  are  produced  that  will  be  still  more  double. 
Wh^n  tlie  niunber  of  suixounding  petids  is  very  consider^JidCrK 
the  pistils  are,  a&  it  were,  compressed  or  stifled,  and  then  the 
ceptfe.oftte  flower  is  hollow,  as  is  often  the  case  in  the  t^jiiff^ 
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ThB'Staminai  petsde,  those  which  are  produced  by  th^tmhff*^' 
Ibrmatioii  of  the  stamens,  form  the  most  trequent  kind  bf  d^ilbte" 
flowera,  at  least  among  the  ranunculacese.    The  stamens  may  be 
tnulalbrmed  into  petals  in  two  ways ;   either  the  filament  is - 
enltergedy  and  the  anther  totally  or  partly  disappears,  or  ihjs 
filament  remains  in  its  natural  state,  and  the  anther  is  inei*easeA\ 
in  aiw^  The  first  of  these  modes  is  the  most  frequent  occurrence ; 
and  with  respect  to  this  variety,  we  may  make  the  following 
observations.      1.  The  facility  "with  which  the  filament  of  a 
fftamen  is  transformed  is  as  much  greater  as   the  number  of 
mtaaeDB  is  more  considerable ;  this  is  exemplified  in  the  rosacea, 
the  malvaceee,  the  magnoliaceee,  and  the  ranunculaceee.    2.  Tlie 
foeility  with  which  the  filament  is  transformed  is  ^eater   in 
proportion  as  the  thread  is  flatter ;  this  is  observed  with  r^6pec^t 
to  the  rosacesB  and  the  liUaceee,  which  have  filiform  threads'. 
3.  When  a  flower  has  several  rows  of  stamens,  it  is  the  exterior 
rows  which  have  the  mo6t  tendency  to  become  transformed,' 
either  in  their  natural  state  or  in  consequence  of  cultivation. 
Only  one  exception  to  this  nde  has  been  observed,  which  is 
mentioned  by  Mr.  Brown,  as  existing  in  a  plant  from  New  Hol- 
land, to  which  he  has  given  the  name  of  eupomantia.    The  - 
transformation  of  the  anthers  into  petals  is  a  much  more  rar^ ' 
case  than  the  preceding ;  and,  indeed,  there  is  scarcely  any  WeB 
marked  example  of  it  except  among  the  ranunculacece ;  in  some 
of  the  genera  of  this  family,  the  filaments  remain  in  their  natural 
state,  and  the  anther  is  developed  into  a  horn,  almost  always 
nectariferous  at  its  base,  divided  into  two  lips,  producing  a  very 
singular  form ;   an  example  of  this  is  to  be  observed  in  th^ 
twisted  columbine  of  the  florists,  the  aquilegia  resupinata. 

These  remarks  upon  the  conversion  of  the  stamens  into  petals 
of  different  forms  apply  to  the  origiri  of  true  petals.    These  may 
be  regarded  as  merdy  exterior  stamens,  which,  in  the  natural 
and  ordinary  course  of  things,  are  transformed  into  plates  or 
horns,  as  the  stamens  of  the  interior  rows  are  in  dertain  acci- 
dental cases.*     All  the  ranunculace®  which  bec6m6  double  lyy 
the  development  of  the  threads   into  flat  petals  have  their 
common  petals  generally  flat;  all  those  which  becoine  double  by 
the  development  of  the  anthers  into  horns  that  ^re  more  b^  leels 
labiated,  have  their  natural  petds  in  the  fbrmof  labiated  horns  V 
all  those  which  when  they  become  double  have  petals  of  both " 
kinds,  have  both  kinds  in  the  natural  state ;  and  it  is  remarkable'' 
that  these  differ^nceis,  deduced  from  the  structure  of  double- 
flowers,  perfectly  agree  with  the  classification  <rf  the  rantincftr*** 
lafeeeer  deduced  from  the  structure  of  the  fruit.  ? 

The    proper  tanunculace®,   that  is,    those  which  have  th^" 
imtii^TS  tfpetk  on  the  external  side,  are  divided  into  three  seetiohs  V 

*  Tbii  doctrine  is  maintatned  aod  Uluitrated  by  M.  Dc  CaMot     " '' '^  '''0tiii||k«^ 
piemeBteifr  de  la  Battnique."  ^^aai^> 
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l^iTboaa  in  which  Uie  base  of  the  seed  toucbeft  theauRlBUt'ff 
t^e  oysyy ;  2.  Those  in  wlticli  the  base  of  the  seed  touches  du 
\ma^  of  tht)  ovary ;  in  both  thene  the  fruit  contains  only  b  aiogk 
weed  i  and,  3,  Those  in  whigh  the  base  of  the  ^ed  is  situated  OD 
Qie  side  which  is  nearest  the  axis  of  the  tlower,  and  wber^etdl 
nuit  contains  many  Beeds,  All  the  species  of  the  first  section  ' 
have  flat  petals,  both  in  the  single  and  in  the  double  fiowera  t  of 
this  deecnptioQ  are  the  clematis,  the  thalictrum,  the  ascnotid) 
the  adouis.  Those  of  the  second  class  have  their  petals  in  tiid 
foim  of  boms,  both  in  their  natural  and  their  monstrous  stated 
such  are  the  ranunculus  and  the  ficaria :  while  those  of  the  third 
class  present  both  kinds  of  petals  ■  such  as  the  hellebore,  ^M 
nigella,  the  aconite,  and  particularljr  the  columbine.  All  tho 
remarks  that  have  been  made  respecting  the  petals  apply  eqmJl)! 
to  these  dowers,  both  in  their  ordinary  and  in  their  monBti^ 
state. 

From  all  these  facts,  deduced  from  a  great  number  of  diffuent 
Eamilies  of  plants,  and  under  a  variety  of  circuinstaaGes^.  tve 
seoni  to  be  still  further  confirmed  in  the  t^inioii  that  tbe.petda 
are  not  special  oi^ans,  but  a  particular  state  of  the  tttamcBt/ 
Tlie  petals  appear  no  less  entitled  to  be  regarded  as  staiUniu 
either  in  an  abortive  or  transformed  state,  than  the  so^d^of 
buds  are  to  be  regarded  as  leaves,  and  thorns  aa  abartiva 
blanches,  opinions  which  are  entertained  by  almost  all'  natuk 
laliets.  .  .vi.ii 

,  Hitherto  we  hare  only  considered  those  double  flowecs^-tfaei 
organization  of  which  is  the  least  obscure,  those  which  are-jHttn 
duced  by  the  simple  transformation  of  one  of  the  oi^ans  of  tttflj 
flower;  but  a  different  phenomenon  often  occurs,  which  itJB 
much  more  difficult  to  explain,  where  a  single  organ  appettrg.to 
be  juultjpiied  in  such  a  maimer  as  to  form  a  great  number  <o6 
small  parts.  Thus  in  the  double  primrose  we  tind  a  tiuBiber! 
of  petalotd  lobes,  which,  by  their  form  and  position,  evidesAljIt 
derive  their  orjgin  from  the  corolla,  and  seem  to  be  the  nati^ 
lobes  of  the  corolla  multiplied  indefinitely.  Within  this,  ^rsbtinw] 
are  found  five  bundles  of  staminal  petals,  composed  of  a nombst! 
of  pelaloid  lobes,  proceedmg  from  a  small  pediclfi  which  SGpts- 
senta  the  base  of  the  filament ;  and  in  the  centre  we  o^n,  fiiKb 
the  ovary  carrying  a  short  stile,  spread  out  hkewise  iiiitQ-A> 
munber  of  petaloid  lobes.  It  may  be  remarked  that  thia  Hawttet 
of  mal^plying  the  parts  is  common  in  those  plants,  th&uoso^  0& 
which,  in  their  natural  state,  exhibits  some  traces  of  donbUeg  ;e 
for  example,  in  the  primulaceai  and  in  the  Qarci#su&, '  at  wSA 
entrance  of  the  tube  of  the  corolla,  there  is  either  a  httle  e^^crq^- 
cence,  or  a  Uttle  corona;  and  when  these  flowers  beFJqmfti 
double,  it  is  found  that  the  species  which  possess  -these  parUn 
are  the  most  disposed  to  have  the  lobes  of  the  corolla  mulUpliGdm 
There  is  another  kind  of  flowers,  which  ought  to  be^  radl^do 
^0^  dp^  fliOwevB,  aiVV»^  ^^J  ■y*'  <W*^W'Yt towa^W 
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.  Mameiui  become  abortive,  and  where,  in  consequence  of  ^hi^ 
eircumEtance,  the  corolla,  the  calys,  and  the  involacnira,  expti- 
rtence  a  remarkable  increase  of  size,  with  or  without  a  chaftgS 
of  form.  This  mode  of  transformation  seems  to  be  peculiai'  Hj 
au^rregate  or  compound  flowers,  such  aa  grow  in  a  corymbns  {rf 
unibel.  Tlie  viburnum  opulus  is  an  example  of  this  kind  Of 
tmnsfbnnation.  Compound  flowers  are  transformed  in  twti 
oi^pent  modes ;  in  the  moat  common  mode  the  tubular  florets; 
becoming  barren,  assume  the  form  of  a  tongue,  which  iS 
lengthened  out,  and  hancs  down  on  the  outside  of  the  head'; 
but  at  other  times  the  florets  only  increase  in  size,  without 
chiui^g  their  form.  Compound  flowers  appear  to  follow  two 
roles  in  tliia  respect :  1 .  The  genera,  which  have  the  estemaJ 
Horets  naturally  tongue-shaped,  are  the  only  ones  which  Sre 
ea^ble  of  having  the  centra!  florets  transformed  into  tongues ; 
2,  When  the  central  flowers  are  transformed  either  into  tongdes 
or  into  large  tubes,  they  acquire  the  colour  of  the  natural  toHgUes 
of  the  external  florets.  This  affords  the  only  exception  to  what 
is  a  very  general  law  with  respect  to  the  colours  of  flowers,  thstt 
ydlow  flowers  may  assume  all  the  shades  of  red  and  white,  but 
that  blue  and  yellow  never  change  one  into  the  other. 

The  two  following  conclusions  may  be  deduced  from  the  fiCtS,' 
that  have  been  stated  in  this  paper :  1 ,  Tlje  form,  the  dimettsiotis. 
the  number,  tJie  direction,  and  the  colour  of  all  the  parts  of 
flowera,  are  extremely  varied,  while  their  position  remains 
constant ;  from  which  we  may  learn,  that  what  is  styled  tbe 
insertion  of  the  organs  is  the  only  constant  character  whieh 
determines  all  their  anatomy. 

2.  Under  the  title  of  monstrosities  are  included  double  flowers 
of  very  different  kinds,  which  have  been  all  confounded  togetlier, 
bat  which  may  be  systematically  arranged,  in  a  manner  antdogous 
to  Aat  in  which  Hauy  arranges  crystSs.  The  follpwing  claasi- 
flcation  and  nomenclature  are  proposed. 

Petaloid  flowers,  flores  petaloidei,  those  which  become  double, 
by  the  simple  transformation  into  petals  of  a  part  or  the  whole  OT 
tne  organs  of  fructification. 

Multiplied  flowers,  flores  multiplicati,  those  which  douhlS'by' 
the  multiplication  or  doubling  of  parts  of  the  corolla,  or  of  ffife' 
organs  of  fructification  transformed  into  petals,  '  '' 

IVansformed  flowers,  flores  permutati,  those  in  which  th& 
abortion  of  one  or  both  of  the  organs  of  fructification  produces' 
a  considerable  alteration  in  the  form  or  the  dimensions  of  the' 
floral  integuments.  i' 

These  form  the  three  fundamental  divisions,  or  classes,,  the' 
particular  characters  of  which  are  deduced  from  the  primMlVt 
n*tur£  of  the  transformed  organ.  Thus  in  the  tf"'  """  "" 
multiplied  flowers  we  may  distinguish  13  kindt'f'^ 
corollary,  staminary,  and  pistillaiy  flowers,  th6'^^ 
—  respectively  jffffMff  tonwfaansfoniifttAOftdl'ftfe* 
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changed  into  petals ;  and  eopfttalary,  those  vi  which  the  CftrMti 
is  iuutlipli«d,  and  in  which  the  stamens  are  tmnsforme«t-  info 
aituple  or  multiplied  petals,  the  pietil  coBtimiina;  tn  its  nMnU 
Htate;  <Jopetalaiy,  -wlierethe  whote,  crpartoi"  theititegnment^, 
trftbestaiuens,  and  of  the  pistils,  are  all  trBiLtibrmed  into  petttbor 
vetaloid  lobes ;  agynary,  wl>eie  the  intt^unients  Euid  the  slaiaem 
faeiitg  aiultipli^,  or  transformed,  compose  nit  the  tiower,  andin 
which  the  pi&tti  is  wanting  ;  anandrary,  in  which  the  tegnouMd 
Bud  the  pistils  bein^  multiplied  or  Iranstbrmed,  eompoBe  tdl  th* 
flower,  asd  where  tliB  Btamena  are  wantimg: 

The  transformed  Sowei^  may,  in  the  same  maaner,  be  ^son- 
guished  by  the-  epithets  bracteary,  caJycina«Vi  corollary,  fer. 
mouording  as  tiie  change  octws  iu  the  bractea,  the  calyK,  di* 
eorolla^  &,c.  With  respBcl  to  the  compound  flowers,  they"B«ij( 
he  etamens,  or  piatila ;  peri^oniary,  those  ii  which  th«  mivipi 
takes  jjlace  by  the  change  of  both  the  calyx  and  (loroila  hCtte 
same  time;  androgynavy,  tboee  iii  which  thft  tntnsforatatna is 
firoduced  upoa  both  the  organs  oli"  fiuctification  witbtmt-tho 
Hiltegum^its  being  tJteited ;  corniculirted,  or  antherogenaty} 
those  in  which  the  anthers  alone  aie  traueformed  into  pettfrj 
semi-staminary,  where  one  portion  only  is  cbftnECed  into  jWUkt 
bemigoniary,  where  a  part  ©f  both  the  organs  ©1  fr uotificatioff  is 
distinguished  into  dte  liguliferous  and  the  tubiferooB,  oucW^ 
ing  as  they  are  transformed  into  tongues  or  into  enlai^ed.tt)t)«B.. 

By  means  of  these  few  technical  terme,  we  may  be  aUe^ 
deaoribe  with  ease  and  precision  all  the  modificationB  of  double 
flowers.  The  Horiet  may  have  it  in  his  power  to  desciibe  «Uh 
accuracy  the  objects  of  his  cultivation ;  the  physiologisi;  Vt^f 
more  easily  investigate  the  causes  which  produce  these  ^aoi^'; 
and  the  botanist  may  at  once  determine  what  relation  ctc^U 
flowers  bear  to  otJiers  of  the  same  genua.  .^  * 


Article  Iir.  ,p«u»i4 

On  the  Geographj  of  Phuits.    By  N;  J.'W'ifec'ti,';^^^?^^, 

(To  the  Editors  of  the  Annals  of  Philosiopby:)-  "W  83* 

GENTLEMEN,  NascastU-upun-fam,  Jan.  iii^f. 

NoTwiTHsTANDiKC.  the  pfogress  that  has  been  made  of:,bfS 
years  in  the  '^tudy  of  the  geography  of  plants  on  the  Contioeat,  1 
4m  not  aware  that  any  of  our  own  botanists  have  given  the  lesult 
^  t^eir  observations  ou.  this  highly  interestiug  and  novel  .Hufajict 
to  bhe  public.  The  inangural  thesis  of  Dr  Boue,  of  Geh^ibt 
printed  at  Edinburgh  last  year,  distributee  theScotch'pHi^(S)o 
a  masterly  way  >  but  tiie  nora  of  England, ,  though  tlwGtMgUy 


lot  Uwmode  of  arrangement.  Under  thia  imfuressioorijitiatosiiiit 
X9.  yoii-  some  remarks,  assigning  to  several  speeies,  mdigetiDiis  to 
tJ^  I^urallel  included  between  54"^  30^  and  5b^  31/  north  latitude, 
^^fjOTi^  respective  situations  9s  to  soil  and  ^elevation  ai>OYe  the 
l^vel  of  the  sea.  These  notes,  which  must  be  consider^ 
xuerely  as  a  fragment,  I  hope  will  prove  interesting  to  a  few  of  your 
iC?aders  at  least,  either  in  an  a^cultural  or  phUosophicai  point 
CKf  vie  w ;  and,  idtimately,  may  be  useful  to  some  writer  who  shall 
.dedicate  his  time  and  abibties  ia  thoroughly  developing  this 
branch  of  English  botany. 

^.  "Engfandiiii  the  parallel  65^  N.  is  70  miles  broad.  The  most 
elevated  mountains  here,  are  Helvellin  and  Skidda^,  among 
the  greywac^Le  and  porphyritio  hills  of  Cumberland ;  to  these 
succeed  Cross  Fell,  ui  the  encrinal  limestone  range ;  next,  the 
4yenitic  hills  of  Cheviot  and  Hedgehope,  in  the  north  of  North*- 
wiberland  ;  then  Pontop,  in  the  ]Newcastle  coal  field ;  tftid 
Brandon  Mount  and  Warder's  Law,  in  the  magtiesian  Kmestohe 
D/^ar  the'  east  co$ist.*  That  part  of  tne  district  bounded  on  the 
nartJt^  side  by  the  Tweed,  and  on  the  south  by  the  Tees,  by 
Cross  FeH  on  the  we3t,  ^d  by  the  ocean  on  the  east,  possesses 
a,.Qxyra  djf  1,000  ahsenogamous  and  1,130  cryptogamic  plants; 
^4  al^^O^^.^O  adqitioiial  species  have  been  detected  in  Ginnber- 
hiid,  unknown  to  Northumberland  And  Durham. 

Amopg  the  Ph^Bnogamous  plants  are  comprised, 


.27.  species  of  Trees. 

ll  Kbses.f 

146  Grasses  and  Carices. 
'  14:.XiIi&ceous  plants. 
"  1 1  Rough-leaved  plants . 

42  Umbelliferous  plants. 

20  Qrchideee.    ^  1 .      :. 

81  &ri^gcnesious  plants. 


15  Of  the  class  Monade^hia. 
4^.  Of  the   class   and  ordier 

Diadelphia  Decandria. 
33  Of  the  class    and  order 

DidynamiaGymnospermia. 
22  Of  the  order  Angiospermia^ 
19  Of  the  class  and  order  Te- 

tradynamia  Siliculosa. 
26  Of  the  order  Siliquosa. 


And  221  Annuals,  many  of  which  are  included  in  the  above 
number. 

The  Cryptogamic  plants  consist  of 


300  Lichens. 
368  Fungi. 


37  Filices. 
258  Mosses  and  Jungermanniee. 
164  Fuci  and  Cpnfervfie. 
To  descend  from  general  to  particular  observations,  1  shall 

jljMice 

rf  ■     ■      ■  '  . 

Feci.  Feefi 

^BeUeUiii.  ..* .: 8,055  [  Hedgehope S,347 

-    flJtiM^v^..; 3,082      PontopPike l',018 

"Ciio8«  Fell 2,901      BrandoD  Mount ^      S7$ 

^'tAevrot.  .'. 2,658      Warder'sLaw 63d 

7^1«  AimMdt  did  not  find  a>i  indigepotts  Rose  i a  JQoatfa  America,  and  oid^  «\»b 
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1.  Those  plants  which  have  reached  their  aorthem 
this  part  of  the  kingdom. 

2.  Such  as  have  reached  their  soutliera  limits: 

3.  Thoue  that  are  found  ou  the  ^ea  coast,  and  agalo  among 
t}ie  mountains. 

4.  Rare  species  natives  of  Switzerland. 

5.  ■ of  Lapland. 

6.  ■ of  botn  those  countries. 

7. of  neither  of  those  countries. 

a.  Oloraceous  plants  found  in  a  natural  state. 

9.  Species  u-htch  are  become  indigenous,  though  originally 
imported  from  a  distance. 

1.  Plants  which  have  reached  their  northern  Limits. 
Bupleurum  tenuissimum.     On  Seaton  Moor,  near  the  mouth  of 

Tees,  w 

Juncus  maritimus.     On  the  sea  shore,  near  Seaton. 
Kumex  aqoaticus.     Near  Preston  in  Skim,  andatPolam.         ^ 
Scheeuufi  Mariscus.     At  Hell  Kettles,  near  Darlington.     . 
Butomus  mnbellatua.     (See  Lightfoot's  Flora  Scoltica,  vol.  ii. 

p.  1139.)     In  the  river  Skim,  near  Darlington.     The  abovG 

mentioned  places  are  all  situated  in  the  lower  part  of  the  vale 

of  Tees,  and  at  an  inconsiderable  elevation  above  the  level  of 

the  sea. 
On  the  magnesian  limestone  which  skirts  the  coast  of  DuiiiaQi, 

are  to  be  found  <'; 

CyfripedmmC.lM0l»s.-  ^i^  ^^  top  and  romantic  deae  i^ 

O^rys  apifera.  Reaches  a  httle  further  north  to  the  vicinity  of 
Kyehope  and  Monk weamiouth.  ■  i? 

TamuB  communis.  Terminates  its  long  range  from  the  kingdoM 
of  Algiers  (see  Smith  in  Enghsh  Botany)  on  the  north  OMI& 
of  the  river  Wear,  above  Sunderland.  .  )' 

Taxus  baccata.  Is  quite  at  home  on  the  limestone  ctifis  in  CaalM 
Eden,  and  I  greatly  doubt  if  it  be  indigenous  further  norUi.. .  i. 

Hedysarum  onobrycnis,  Saintfoin.  Grows  wild  about  Hwt- 
on  DownHUl  and  Ryehope.  A  hint  the  farmers  of  that  neij^ 
bourhood  do  not  benefit  by,  though  they  cultivate  a  stanfaH 
calcareous  soil,  .'J 


1 


Hippocrepis  comoaa.  On  Cronkley  Fell,  at  an  elevation 

2,000  feet.  ■ 

^latice  Limonium  occurs  sparingly  on  the  muddy  shores  by  HHt 
mouth  of  the  Tees,  by  die  Wear  above  Hilton,  and  oa  the 
coast  opposite  Holy  Island,  in  Northumberland  ;  but  does  not 
■  reach  the  east  coaat  of  Scotland,  though  it  is  found  on  th« 
■Moll  of  GaUoway,  on  the  west  coast. 

''*  7^  loCfllitvHai  Botked  ahove  40  jeara  since  in  S(e|ihen  UoIikmi'i 
.fitva.  Jli((itn>nIiinin«»*cn\T»liestae-^jteee,«u«iCtV| " 
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'^.  Pfatitu'which  have  reached  their  southern  Ldmitg. 
Ligusticutn   scoticum.     Flourishes  among  the  stones   on  tbt 
.^tMiJi,  at  the  north  side  of  Dunstauborough  Castle,  NortfaiUQ- 
Tjeri'and. 
Sch«enus  rufus,*     By  the  Wear,  near  Southwick. 
Aira  levigrtta.     By  tne  Wear,  near  Low  Pallion. 
Sagina  maritima.    On  Hartlepool  Pier,  and  Seaton  Moor. 

Hare  plantti  on  the  sea  coast : 
Thalictriini  minus,  Astragalus  Uypoglottis,  and  Ger^mum  san* 

^uiiieum.i-     On  tlie  whole  line  ol'  coast. 
Chironia  littoralia.     On  the  Links  at  Holy  Island  and  Bam- 

borough. 
Cferaijtiuiii  tetrandrum.     On  the  Links  near  South  Shields  and 

Wearmouth. 
Koaa  nibelia.     On  the  Links  near  SouUi  Shields,  mixed  with 

Rosa  s|iinosisBiioa. 
Pulmoirana  maritima.    Was  noticed  by  LawBOB,  many  yean 

ago,    at    ScrHmmerEton,    near  Berwick,    and    abounds    on 

tne  Cumberland  coast,   near  Mary  Port,   and  Whitehayen, 
'together  with  Sisymbrium  monense. 

SkoJV^AIoAlf^  <"^  Natives  of  the  Sta  Coast,   and  are  alio 

found  on  the  Mountains. 
.iruiuimI  :-   .  fDo    not   occur    in    the    intermediate 

Statice  Armeria.  j      country  between  the  coast  and  tha 

Cochlearia  officioalie.  J  mountains  ;  but  are  to  be  met  with 
Planfft|(o  maritima.  )  on  Teesdide  and  Weardale  moora  at 
JuncuB  bulbosus.  |      a  height  of  2,000  or2,&00  feet  afaoTft:. 

L    the  level  of  tha  sea.  ,iirf<j 

■  ■'\ 
■  n.^T 


Geranium  sylvaticum. 
Chitooia  Centaurea. 
Ramaiua  palustris. 
Rosa  spinosissima. 
Pyvola  minor. 
'froUiue  eoropetis. 
Vicia  sylvatica. 
Faiparia  claviculata. 
Otdium  verum. 
Orchis  mascula. 
ttnifthopuB  perpueiUus. 
Rubua  ccesius, 
WithniMtof  tlie  grassea 
•  Itod  cariccs. 


-  ■*  Sctvuu*  rnrua  blk  bMp  found  on  the  Lanciuhir 
Ltxrponl.  We  altn  Iirani>i  F..  Bot.  vA,  il,  y.  1010. 
"■  "     ■        ■      -    '      -  ■  in  Aoeli"**.     '" 


May  be  traced  from  the  coast  to  th« 
height  of  2,000  faat  aad  upwardi. 


':yr 


ri,  thiit  it^hu  Iwi 


:aul,  Ibm  vOuBanliof 
a  Ike  Bulhorlly  or  Ika  On. 

if  (he  Mcnev,  aboul  tffiMpiicf 

-  l-iiji,fcn.-"- 


_        J 
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If  the  soil  be  calcaieous. 
Primula  farinosa-  ~\ 

Oentl™  Am.rella.  I  „     ^^  ,„^^ ^  („^  ^^  ^„^j  ,„  tj, 

Oenta,,ac«iipe.tr„.         ^     height  of  2,000  feet  and  Ufwards. 

Sesluria  ccerulea.  J  Jt 

Avena, pubesoens.    The  dowiiy^ oat  grass  is  a  mere  dwarf  aHuif 

limestone  pastures  in  the  vicinity  of  the  sea ;  but  becomes.the 

most  valuable  of  the  meadow  grasses  in  Teesdale,  Wear^ile, 

8tc.  at  a  height  of  1,500  feet. 

4.  Rare  Plants  Natives  of  Switzerland. 

IVIalaxis  paludosa,  Egleston  Moors. 

Orchis  albida,  at  Shewing-shields,  Winch-bridge,  and  Borrm- 

■  date,  500  to  1,400  feet.  ' 
ImpatiensNob-me-tangere.     At  Scale  Hill,  Cumberland. 
Cistus  marifolias.   OnCronkleyFell;  about  2,400  feet  in  height 
ftrenaria  vema.    On  the  Weardale  and  Teesdale  moore,  particu- 
larly on  old  lead-mine  rubbish,  1,600  to  2,500  feet. 

Geum  rivale.  ^ 

Campanula  latifolia.    [--In  wooda  from  200  to  2,000  feet. 

Ribes  petrseum.  J 

Tldaspi  alpestre.      Teesdale,-  and    Weardale,    and   Allendale 

Moors. 
ThaUctram  majua.     From  200  to  2,000  feet. 
'Sfilidago  Virga-aurea.     From  1,500  to2,500  feet. 
Sedum  TiUesum.     Near  Rothbeny,  600  feet.   On  Weardale  and 

Allendale  Moors.  -■'< 

Omithogalum    luteuffl.      By  ^  T«e8  jt   Wycliffe,    Bamati 

Castle,  &c.  t:i.< 

Epilobium  alsinifoliura  of  Villars.     On  Cheviot  and  CronkUr 

Felt,  and  on  the  highest  ridge  of  Foal-foot,  at  the  head  «f 

Longsledale,  This  is  Epilobium  alpinum  of  Ray  and  Curds.^ 
Melica  nutans,  in  woods  at  no  great  elevation  above  the  aca.  ■ 
Sedum  Tetephimn.     On  locka  and  walls  about  the  Cuinbeilaiid 

■  Iftkes,  particularly  in  the  viciuity  of  Keswick, 
AspJenium  bryenii.-    At  Fast  ^Castle,' Berwickshire. 

Pyrola  rotundifolia.     In   Castle  Edfen  Dean,  on  the  e<ntsk<et 
'    Durham.  ■  .■!' 

Pyrola  intermedia.  In  Scots  Wood,  and  East  Common  Wood, 
^'■Northumberland;  and  Cocken  and  Blacks  tone  Bank  Woodj, 
'■■  "Dutbam.  From  200  to  1,000  feet  above  the  level  of  the^aefc 
Kobresia  carifina  of  Willdenow.  (Sdbaanusmonoicua-ofSmith.V 
Teeadale  Forest  and  Cronkley  Fell.  ■'* 

SSSlS^™ja^,,  ■]ln"w'<>»«l*"  ftom  ;!>=   •'"^<-  ">'  ^S^'^ 
.SteUatiaiujinonuu.     J  '""^-  ..ifcO 
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6.  Rare  Plants  Natives  of  ]^pland^  •  -*  '-"^  - 

'  r  At  4he-  f06t  of  Cheviot,  SiC^i^B^- 

Epilobiu]nangu6tifofium.'-<      shields  Crags^  and  on  Teei^dak 

^  :-■  L     Forest,  600  to  1,50D  feet,  ^ 

Ssdix  rosmarinifolia. .  Onthe.:baaks  of  DerWent,  hearFiyarside. 

l^iilBiba  incsma.    TeesdaiJe  Fore^ti.        .  . 

Rubus  Chamaemorus.    Chevio^  Crohkley  Fed,  *  Teesdale/ anS 
^; ;AUe9(We Moors,  1^^  ,        .  .   -. 

T%L{£ctrum  alpinum.    Cronkley  Feu,  in  Teesdale; 
Rhodiola  rosea.    Helbeck,  Westmorland. 
iButomus  umbellatus.    In  the  river  Skim,  near  Darlington. 
Sagittaria  sagittifoiia^     In  ponds,  near  Norton. 
Androi^eda  polifoUa.    On  the  banks  of  Prestwick  Carr,  and  on 

-  the  Mttckle  Moss,  near  Shewing-shields. 
tjtricularia  intermedia,  English  bQtany.  U.  Vulgaris  fi  Linnaeus. 
In  Pi^stwick  Carr.  I 

The  habitats  of  the  last  four  species  are  not  many  feet  above  the 

.levtl  of  the  sea,  except  the  Muckle  Moss,  which  may  .be 
500  feet. 
Lobeha  Dortmanna.      In  the  Westmorland  and  Cumberland 
lakes*  » 

J     6.  Rare  Plants  Natives  both  of  Lapland  afid  Switzerland, 

Cerastium  alpinum.    -| 

Serratula  dpma.  >  On  HelveUin,  Cumberland. 

Caitha  radicans.         J 

il^ne^acaulis.    On  Dove  Crags  Fairfield,  Cumberland.  j 

l)ryas  octopetala.     On  Cronkley  Fell. 

Aurtsia  alpina.    By  rivulets  on  Teesdale  Forest. 

Potentilla  aurea.    By  Winch-bridge,  Teesdale,  on  basaltic  rocks. 

iJlEi^dinm  lonchitis.    On  Cronkley  Fell. 


Oentiana  vema.  .  r_  teesdale  Forest. 


ima.  7  J 
Salix  arenaria.     3   ^ 


Pxdj^onum  Viviparum.    1  On  high  pastures  and  moor&  iii  T^s-f 
SBetalutea.  3  dale  and  Allendale. 

Vaccinium  uliginosum.    Near  Middletbn,  iamd  on  Melfell,  from 
'-    1,500  to  2,00(>feet. 

iaJtCQA  triglumis.    On  Mellfell,  Cumberland^    .  ^ 

Baxifraga  Hirculus.    At  the  junction  of  the  Black  Beck  witn 
^b'thtt  Balder,  near  Teesdale.  i 

,'A     -V  rOn  Cheviot,  in  Teesdale,  and  by  the 

Saxifraga  steUaris.      "J      Cumberland  lakes  from  200  to  2,000 
(..:■■.-•  •     'L    -feet.  '.  .   [ 

Saxifraga  aizoides.     By  the  lakes  of  Cumberland ;  on  rocks  bor* 
i  dering  the  river  Irthing,  at  Gilsland,  and  on  Teesdale  Forest. 
SiHit' hlrb^cea.    On  Skiddaw,  at  the  height  of  3,000  feet. .    -  , 
Galium  boreale-    Begins  to  make  its  appearance,. near  gy5g| ' 
on  the  Tyne,  at  a  height  of  160  feet, 

Y  2 
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L&thrsea  Squamaria-I  -  I 

Scuidix  oJorata.       I  j^ ^^^  ^^^^  ^^^  seacoast  to  the heigUof  I , 
Rubus  id<Eus.  >  2000  feet.  ■  1^ 

Rubus  saxatiliB.         '  '.  I|| 

IlibeE  alpinum.         J  i    ' 

rMooM,  nearHarbottle,  in  Northiunberfan^ 
Trientalis  europaea.  <      and  Waakerly,  Durham,  from  1,400  tt 

t     1,600  feet. 
Arbutus  Urvaursi.     Near  Hexham,  Cronkley  Fell,  and  Kww^ 

land,  from  200  to  2,000  feet. 
MelampvTum    Hylvaticum.     Near  Keswick,  and  in   Teesdtli} 
"   near  Egleston  and  Winch  Bridge,  from  150  to  1,500  feet. 
Rvimex  dieynua.    In  AshnesB  Gill,  near  Keswick.  "^ 


Circsea  alpma.     Wear  Keswick. 


At  2O0  feet 


Festuca  vivipara.     Borrowdale  andTeeadale.  I       ^^.j 

Alchemilla  alpifla.     Borrowdale.  f     ^ard« 

Pyrbla  "secunda.   Ashness  Gill,  between  Keswick  [ 

and  Lodore,  the  only  English  locality.  J 

Papaver  cambricum.     Near  Windermere. 
Juncus  filiformis.     By  Derwentwater  Lake.  , 

Juncus  triglumis.     Meidon  Fell,  at2,500  feet. 
Carex  capillaris.     Hear  Shewiugshields,  at  500  feet,  the  onlj 

EngUsn  locality. 

{Myosurus  scorpioides  &  Fl.  Brit.  > 
M.  versicolor.     En  ghsh  botany.    (From   the    coait    to   tlu 
Veronica  serpyllifolia,  f       summit  of  ChevioL 

Nardus  stricta.  J 

Ophrys  cordata.     On  Egleaton  MoorS,  and  at  the  head  of  the 

river  Derwent. 
Salix  arenaria.     On  the  Teesdole  moors,  rare. 

7.  Rare  Plants  which  are  not  Natives  of  Lapland  or  Sviifzerland. 
Potentilla  fraticosa.     By  the  Tees,  from  Barnard  Caatle  to  th* 

Muckle  Force,  1,000  to  1,500  feet.  This  is  a  native  of  Oelmdj 

and  is  not  indigenous  in  any  other  part  of  Britain. 
Saxifraga  platipetala.     On  the  west  side  of  Helvellin. 
Salix  croweana.     BlancWand   and  Teesdale,  at  1,000  feet  tatj 

upwards. 
Carex  rigida.     A  Scotch  plant.    On  the  summit  of  Cheviot,  aoft 

on  the  highest  ground  in  Teesdale. 
Asplenium  viride.     In  Ashness  Gdl,  near   Keswick;    aad  oi 

Cronkley  Fell,  Teesdale.  ' ' 

Comue  suecica.     On  the  summit  of  Cheviot.  • 

Alisma  natans,     In  Derwentwater  Lake.  }^ 

8.  Oiemceous  Plants  fovnd  in  their  natural  State.        J 

Pastinaca  sativa.     On  the  magnesian  limestone. 
DaiicuB  Carota.     Nean  the  ae^  CAoaX.  ^,  ,cMm 
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Crfutabe  maritima,  raie.^  I  On  rockii  Q^  the  sea  coast;  /  'f.7;^^.^ 
l&rassica  oleracea.  J  -      "    ^*^^'^:1 

Apium  graveolens.         1^         ,  ,.       ,^  '    '      — i:r 

Cochlea^a  officinalis,     j- On  rocks,  and  m  salt  numhw.:  .      -. 

GocUearia  Armbracia.    By  slow  streams . 

t\\    '■  ^ '  ^  ■  -  ..-••■.•.-•-.--' 

9.  Plants  which  have  become  naturalized. 

Erigefon  canadense,  rare.    On  the  BaHast  Hills^  teo 
(Enothera  biennis.    From  America.  . .'    ' 

Eiyngium  campestre.    On  the  shores  of  Tyne,  where  it  fiftS 
noiuished  for  upwards  of  a  century,   probably  from  Hol- 
land. 
Anchusa  officinalis.    On  the  Links  at  Hartley,  probably  firou^ 
Germany. 

Originally  imported  from  the  Canaries. 
Originally  from  Abyssinia. 


\ 


Phalaris  canadensis. 
Datura  Stramonium. 
Centaurea  Calcitrapa. 
Senecip  viscosus. 
Borrago  officinalis. 
Anethum  Fceniculum. 
Isatis  tinctoria. 
Sisymbrium  murale. 
Dipsacus  fullonum. 
Hnmulus  Lupulus. 
Solanum  nigrum. 
Teucrium  Cnamsedrys. 
Aireiia  fatua 
Lolium  temulentum* 
Lolium  arvense. 
Chrysanthemum  segetum. 
Cicnorium  Intybus. 
Agrostis  spica  venti. 
Coiiandrom  sativum, 
•lanum  usitatissimum 
Chelidonium  maius, 
Papaver  sonmiferum 
Geranium  pyrenaicum. 
C»»ucum  Inteom. 


From  the  south  of  England 


» With  com, 


J 


>  From  the  north. 

Our  three  species  of  heath,  Erica  vulgaris,  E.  tetralix,  and 
£.  cinerea,  are  met  with  on  njtoors  from  the  coast  to  the  height 
of  3,0Q0  feet ;  but  never  flourish  on  a  limestone  soil.  The  foxglove 
is  abundant  in  the  county  of  Durham,  but  becomes  very  scarce  oil 
the  north  side  of  Tyne.  Nardus  stricta,  Sdrpus  caespitosuir, 
Eriophprum  vaginatum,  and  E.  angustifoUum,  are  met  with  in 
lowland  moors,  and  at  the  same  time  grow  viprfircMiglyon  the 
highest  of  the  Cheviots.  . 

Of  the  mosses  which  are  peculiar  to  Britaii 
species ;  ,  \  •     • 
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iBfitrirainia  arcuata.    On  Alpine  Moore,  and  in  the  rtfbeBsefifW 

.  the .  CumKerlsmd  mountains,  where  it  bears  fruit.  V ' ' 

Daltonia  splachnoides.     On  trees  in  subalpine  woods. 
.Qrthotrichum  pulchelluni.*  On  tree^  in  Cawsey  Wood,  Dttiliani. 

Should  you  think  these  remarks  worthy  jt  place  in  the  -AnnA 
of  Philosophy y  an  account  of  the  heights  iat  which,  tixe  differed 
kinds  of  gitun  come  to  maturity,  and  under  what  ^ocal  circuj|T 
stances. various  sorts  of  fruit  will  ripen,  and  exotic  plants  flower, 
together  with  somb  observations  on  the  mean  temperature  olf  i^ 
|dr- and  springs  of  water,  shall  be  transmitted  by,  .  .;.   ^ 

Gentlemen,  your  obedient  Servant,  .      ,-.. 

N.  J.  WiNCHv 


Article  IV. 


An  Account  of  a  Pseudo-Volcano  in  the  Neighbourhood  6f 
Bradely  Iron-works,  Staffordshire,  and  of  some  Mineral  Sw-. 
stances  found  there.    By  John  f'inch,  Esq. 

(to  the  Editora.) 

GENTLEMEN,  BirmingKam,  Jan.  S4,  1818^ 

Should  you  think  the  following  article  worthy  of  a  place  in 
your  Annak  of  Philosophy,  I  shall  feel  obliged  by  your  insertioB 
of  it.     The  above-mentioned  tract  of  ground  is  situated  by  the 
road-side  from  Birmingham  to  Wolvernamptoi;i,  about  hfdf  way 
between  Wednesbury  and  Bilston,  and  close  to  Brad^ly  lowi^ 
furnace.     It  is  mentioned  by  Plott,  in  his  Natural  Histoiy  of 
Staffordshire,  as  being  on  fire  in  the  year  1686,  when  he  wrote. 
He  says,  it  is  not  known  how  long  it  nad  been  on  fire  before  that 
time.     It  then  occupied  a  space  of  eleven  acres;  but  its  ravages 
have  since  extended  about  one  mile  and  a  half  in  extreme  length, 
and  one  mile  in  breadth.     Whether  the  fire  originated  in  acci- 
dent, or  from  the  sulphur  contained  in  tjie  coal  and  pyrites, 
cannot  at  this  distance  of  time  be  ascertained ;  but  it  probalUy 
arose  from  the  latter  cause,  as  at  other  pits  the  ^mall  coal  has 
taken  fire  on  being  exposed  to  the  action  of  the  atmosphere}  ^ 
formerly  the  accumulation  must  have  been  very  consideraj^le,  as 
the  small  coal  was  not  then  consumed  in  the  works  connected 
with  the  smelting  of  iron. 

As  the  combustible  matter  is  exhausted,  the  hand  of  cultiva- 
tion requires  its  labour  ;  and,  even  in  parts  where  the  fij:e  is  ^ 
^n  activity,  by  carefully  ^toppiug  the  fissures,  and  preventing  ^.e 

«  I  doabt  whether  ^he  late  Mr.  W.  BrunCon  ever  found  this- moss  ioAbri^mth 
of  England,  as  mentioned  at  p.  75  of  Hooker  and  Ta3rIor's  Miiscolog'^a.  I  sent  it 
to  hm  from  (his  locality  in  1805.  '       *   '"  ' ' 
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^ccesB  of  air,    the   occupiers  are  enabled  to    raise  different 
crops*  .  ^ 

.    A  neglect  of  these  precautions  sometimes  destroys  half  the 
produce,  whilst  the  remainder  continues  flourishing. 
j>   On  the   west,    the  &e  appears  to  be  extending  itself  by 
■jBi^dely  lower  furnace.     About  two  years  c^o,  it  began  to 
penetrate  through  the  floors  of  some  houses.   It  produced  great 
uariu  among  their  tenants  by  appearing  in  the  night,  and  four 
of  the  houses  were  taken  down.     It  es£ibits  a  red  heat  in  this 
situation,  and  the  smoke  has  forced  its  way  through  a  bed  of ' 
cinders  40  feet  in  height.    On  the  south  it  is  arrested  by  beds 
of  sand,  which  cover  the  coal  formation  in  that  part,  and  on  the' 
north  and  east  it  is  impeded  by  cultivation. 

The  above  tract  of  ground  presents  very  interesting  appear- 
ances in  a  geological  point  of  view,  as  exhibiting  the  action  of 
subterranean  fire  on  the  various  strata  of  coal,  ironstone,  shale, 
and  pyrites,  of  which  the  coal  formation  of  Staffordshire  is 
Composed.  At  first  view,  a  stranger  might  suppose  himself  in  a 
volcanic  region.  The  exterior  view  of  the  strata,  exposed  to 
Tiew  by  the  falling  in  of  the  ground,  presents  a  surface,  blackened 
by  the  action  of  fire,  and  presenting  most  of  the  porphyritic  arid 
trappean  colours  in  high  perfection.  The  cindery  dust  on  which 
you  tread,  the  sulphurous  vapours  and  smoke  which  arise  from 
various  parts  of  the  surface,  and  the  feeling  of  insecurity  which 
attends  most  of  your  footsteps,  all  combine  to  give  a  high  degree 
of  interest  to  the  scene. 

The  space   to  which  I  more  immediately  refer,   and  from 

vrhich  I  procured  my  specimens,  consists  of  about  14  acres, 

adjoining  a  farm  house,  which  is  inhabited  by  a  respectable 

^iamilv  of  the  name  of  Godman.    This  ground  is  not  yet  culti- 

'Vatedf,  but  probably  will  be  in  a  year  or  two,  when  the  present 

appearance  will  be  effaced. 

.  The  best  views  of  the  ground  are  obtained  at  the  spot  just 
described,  on  the  bank  of  cinders  at  Bradely,  and  at  an  excava- 
tion to  the  North  West,  where  a  large  quantity  of  the  calcined 
stone  has  been  taken  away  to  repair  the  roads,  and  at  which 
place  a  shaft  is  now  sinking  to  work  the  lower  beds  of  coal  and 
ironstone,  which  are  supposed  to  remain  uninjured. 
. '  The  mineral  substances  which  occur  are  as  follow.  Some  of 
tiiem  are  rare.  The  description  of  them  may,  at  least,  afford  a 
new  locality. 

Nori'metaUic  combustible  Minerals. 

1 .  Sulphur. — This  occurs  in  small  brilliant  crystals,  so  minute 
■  that  the  form  cannot  be  determined :  also,  massy  and  amorphous, 
lining  in  small  quantities  the  cavities  of  the  sandstone  and«hale, 
which  have  been   calcined  and  contain   sr-  rtures,    or 

chambers,  where  the  sulphur  is  sublimed  on  lach  to  the 

Atmosphere. 
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'• .,  3.  Mmeral  Tar.— This  occurs  only  in  one  situatiott,  which 
.'■■fei^ears  to  be  at  the  cropping  out  of  a  thin  bed  of  coal.  I  otflj 
^'fciuid  a  small  quantity,  more  or  less  viscid,  and  mixed  with  blacs 

5.  Coal. — Near  the  farm-house  is  a  nmall  hollow,  caosed' 
either  by  an  old  ehaft,  or  by  the  sinking  of  the  ground  from  iht'j 
fire  beneath.  Four  feet  from  the  surface  is  a  bed  of  coal,  ttrn* ; 
feet  in  thickness.  This  may  be  seen  without  the  trouble  ot 
descending  a  shaft  for  that  puq)0se.  It  shows  the  coal  most 
accurately  between  roof  and  floor,  dipping  south.  Being  «ft 
near  the  surface,  it  appears  in  very  small  lumps,  in  the  state 
which  the  miners  term  rotten.  Under  this  bed  of  coal  ia  a 
stratum  of  clay  six  inches  in  thickness,  which  contains  vegetaWe 
impressidns  in  abundance. 

.|j,,,,.  Saline  Minerals.  .    .      ' 

,iliii4.  Sulphate  of  Alumina  occurs  as  an  efflorescence  ia  attwla 
■='l>f  calcined  clay  near  the  surface.     Itia  formed  from  the  bmoine 
of  the  shale,  which  contains  a  large  portion  of  aluioina,  tm 
which  is  supplied  with  sulphuric  acid  from  the  pyrites. 

6.  Muriate  nj' Amnoma ,  combined  willi  a  small  ProportiwoJ 
Sulphate  vf  Ammonia. — Produced  in  beautiful  crystals  of  the 
usual  forms ;  also,  a  crystaUizatiou,  which  I  beUeve  has  not  bee^ 
hitherto  noticed,  at  least  not  by  the  authors  1  have  consulted. 
It  is  a  very  thin  hexagonal  table,  having  two  of  the  opposite 
Bides  broader  tlian  the  others.  It  occurs  in  clusters  covenng  the 
other  crystals,  which  are  four-sided  pyramids  joined  hatm  to 
base. 

6.  Sulphate  of  Zinc. — ^This  rare  substance  has  hitherto  (Men 
found  only  at  Holywell,  in  Worth  Wales.  The  taste  is  nausetiug. 
metallic,  and  it  occurs  combined  with  aluminous  earth.  I  should 
have  distrusted  my  own  opinion  on  this  substance ;  but  Mr, 
Dalton,  of  Manchester,  being  in  Birmingham  for  a  short  time, 
1  submitted  it  to  his  judgment,  and  he  allows  me  to  make  u«) 
pf  his  authority  in  determming  its  nature. 

Earthy  Minerals, 

7.  Sulphate  of  Lime.- — The  upper  stratum  of  sandstone  i| 
penetrated  in  several  parts  by  this  substance,  which  has  been^ 
noticed  as  occurring  in  many  coal-fields.  It  here  appeaw 
remarkable  merely  from  the  red  base  to  which  it  is  attached, 

.  giving  it  a  porphyritic  appearance.     It  is  rather  abundant, ■'■ 
V.  :  8.  Porcelain  Jasper. — ^Formed  by  the  calcination  of  oJmOBt all 
m^th*  beds  of  clay  which  lie  over  the  buriiing  coal,  and  consequently 
oil^ery  abundant.     It  presents  almost  every  variety  of  colour,  Ba4 
-iiJwries  from  five  to  forty  feet  inthickness.  "   ' 

f^^'ifS;  Newest  Fleets  Trap,    Basalt,  w  Rowley  Rag. — This  sab* 

j.'9tance  is   well  known  to  geologists,   in  consequence  ot  Ihft' 
""i  espenioeaU-  ^-t\ie  Wte  ^.  ^ia^ov^  Watt,  uid  tbi 
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,  ])\|l}licaitioQ  of  Mr.  Keir  on  the  mineralogy  of  Btaffordshtre.     It 

'     was  only  noticed  by  them  in  one  siUiation,  viz- in  a  range  of  lulls, 

«ateQding  from  Dudley  towards  Oldburj-,  aud  upon  which  the 

Tillage  ol'  Rowley  ia  aituatad.     Near  Bradely,  close  to  the  fanu- 

t  llQUse,  a  bed  of  this  aubstaooe  occurs,  enclosing  crystals  of 
hornblende,  and  having  the  same  tendency  to  assume  the 
pi^ygonai  form,  and  to  decompose  into  spheroidal  masses,  with 

,  the  Rowley  rag.  It  is  in  fact  the  same  subftauce,  but  occupy, 
ing  a  very  difierent  position.  It  fonua  no  perceptible  elevation, 
and  was  originally  aoout  80  yards  in  length  and  110  in  widtli ;  but 
pne  portion  of  it,  being  in  the  way  of  the  fanning  operations,  waa 

.  entirely  cleared  from  the  surface.  It  formed  the  uppennost 
stratum,  and  was  thrown  into  the  holes  caused  by  the  fire.  A 
fence  to  one  of  the  fields,  being  carried  across  part  of  it,  exhibits 
a  section  of  the  trap,  but  not  suHiciently  deep.  At  this  position 
I  caused  a  hole  to  be  dug  to  ascertain  the  thickness,  which 

.  af>peared  to  be  about  four  feet.  On  arriTing  near  that  dspth, 
with  great  difficulty,  on  account  of  the  natme  of  the  rock,  we 
were  obliged  to  desist ;  but  tlie  smoke  from  underneath  began 
to  ascend,  showing  that  the  lower  strata  were  very  near.  Some 
expense  and  time  wouli^  be  necessary  to  ascertain  the  jimction 
pf  this  trap  with  the  Ei.a\dstone,  on  which  I  suppose  it  to  rest, 
and  whether,  in  any  part  of  it,  it  has  a  connexion  with  a  ftnlt 
composed  of  the  same  material.  The  portion  of  tlie  strata 
examined  was  chiefly  in  small  angular  pieces,  ntuch  shatterad. 
The  larger  blocks  were  in  quadrangular  mas»<es.  This  trap  is  &re 
miles  &tant  from  the  Rowley  IClls,  with  which  it  appears  to 
have  no  connexion.  The  colUeries  in  the  intervening  space  ara 
not  cut  through  any  corresponding  bed  of  trap.  T  o  the  west 
tiiere  is  a  slight  declivity  of  the  ground,  which  it  appears  to 
follow,  and  so  far  appears  conformable. 

I  beg  to  apologize  for  trespassing  so  much  on  your  time. 
I  am  most  respectfully,  your  obedient  servant,  u 

JOUN  FlNCK^v 


Article  V. 

Biographical  Sketch  of  Adamon. 


MicHEL  Adansot',  who  was  no  less  remarkable  for  his  aasi- 
'   dui^in  tlie  prosecution  ofnatural  science  than  for  the  singularity 
of  his  habits  and  character,  was  born  at  Aix,  in  Provence,  on 
1   April  7,  1727.     He  was  descended  from  a  Scotch  faimly,  who 
Tollowed  the  fortunes  of  James  11.  and  aHerwards  became  natu- 
ralized in  France.     He  was  brought  to  Paris  at  the  age  of  three 
years  ;  and  his  father  being  in  humble  circumstances,  his  ^dnc 
vi^ioitiWaA  conducted  under  the  patroiL'Li.ge  oC  tlw  iLi^'ofa^^^sii 
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AiX)  u4io  ga\'e  him  the  advantage  of  a-nollege  educatJoa.  rHe 
8O0O  displayed  oonsidemble  talents  ^  and  from  bis  qnickneM  ia 
the  performance  of  his  academic  exerciEeB,  he  attracted  the 
attention  of  the  celebrated  naturalist  Needham,  who  was  attached 
to  the  institution  in  which -the  young  Adanson  was  placed,  and 
who  appears  to  have  determined  the  future  pursuits  of  his  pupil) 
by  presenting  him  with  a  microBCope.  The  poasesaion  of  utia 
inBtrument  awakened  in  him  the  most  ardent  passion  for  making 
observations ;  and  he  commenced,  at  a  very  early  age,  a  train  of 
researches  into  the  various  departments  of  science  which  he 
pursued  without  intermission  through  a  long  hfe  of  70  years- 
Botany  very  early  engaged  his  particular  attention,  and  he 
became  a  zealous  student  in  the  "  jardin  des  plantes,"  bo  that 
al  the  age  of  19  he  had  already  wntten  a  description  of  some 
thousand  species  of  plants,  and  devoted  not  merely  the  whole  of  ' 
the  day,  but  even  a  portion  of  the  night  to  his  favourite  study.       ' 

His  ardent  mind  soon  engaged  him  in  a  much  more  actit« 
and  arduous  Bcene  \  when  only  '21  yeai%  of  age  be  embarked  for 
the  coast  of  Africa,  for  the  purpose  of  examining  the  interior  of 
Senegal.  -The  motives  wliit^h  induced  him  to  fix  upon  this 
situation  are  not  a  httie  singular  and  characteristic  of  his  turn  of 
mind.-  He  informs  us  that  he  selected  it  "  because  it  was,  of 
all  the  European  establishments,  tlie  most  difficult  to  penetrate, 
the  hottest,  the  most  unhealthy,  the  most  dangerous  in  all  other 
respects,  and,  consequently,  the  least  known  to  naturalists." 
His  constitution  and  physical  powers,  no  less  tlian  his  acquired 
babita,  rendered  him  well  adapted  for  this  perilous  undertaking;  • 
and  during  five  years,  which  he  spent  in  Africa,  it  appears  that  he 
wei^  through  a  quantity  of  mental  and  corporeal  labour,  which, 
perhaps,  no  other  individual  could  possibly  have  accomplished. 
This  period  he  spent  entirely  deprived  of  society,  and  the  greKt< 
est  part  of  it  absolutely  in  solitude,  a  circumstance  which  tended 
to  promote  the  original  pecuUarities  of  his  disposition.  Natu- 
rally of  an  austere  temperament,  and  little  disposed  to  enjoy  the 
intercourses  of  social  life,  he  always  preferred  meditating  ijmon 
his  own  ideas  to  the  communication  of  them  to  others  ;  and  ao 
much  was  this  feehng  fostered  by  his  residence  in  Senegal,  that 
he  returned  from  this  country  m  a  state  which  rendered  him 
almost  unable  to  impart  his  knowledge  to  the  world,  or  to  profit 
by  the  information  of  his  contemporaries. 

About  the  time  when  Adanson  returned  from  his  voyage,  Lin- 
naeus and  Buffon  were  rapidly  advancing  to  that  rank  in  public 
estimaXion  to  which  they  were  each  of  them,  although  very  difier- 
«nt  in  their  genius  and  character,  so  justly  entitled.  Our  youi^ 
natuialiBt,  however,  Beems  to  have  paid  httle  attention  to  either 
<^  them,  and  to  have  been  as  little  captivated  by  the  Bcientifio 
accuracy  of  the  one,  as  by  the  eloquent  descriprious  of  the  other, 
He  determined  to  pursue  a  system  of  his  own,  at  which  he 
laboured  with  the  ulmo&t  di^geuc^.,  bxiji.  \i  w%&  of  an  almost 
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iMmetia'e  extent,  and  more  tliati  any  one  indinduat  cont'd  posBiMy 
«ccoriiplish.  What  he  called  his  "  universal  method''  !"^to. 
cefedea  upon  the  plan  of  examining  all  the  functions  cif  every 
indiTiduai  object ;  and  by  claseing  each  set  of  functions  nv  op»- 
Tfttions  in  separate  divisions,  he  expected  to  obtain  a  oonlpletb 
set  of  distinct  partB,  which,  when  united,  should  combine  togfe- 
therto  produce  the  whole.  As  a  kind  of  specimen  of  the  nature 
of  his  "  universal  method,"  and  the  manner  of  applying  it,  he  ' 
^blished  in  1757  an  account  of  the  shells  of  Senegal,  a  work 
which  acquired  for  the  author  a  considerable  share  ol  reputati(Mi, 
and  obtained  for  him  the  honour  of  being  elected  a  member  Of 
the  Royal  Society  and  of  the  Academy  of  Sciences.  This 
TOlurae  was  intended  to  form  one  of  a  series  of  eight,  which 
were  to  include  all  the  natural  history  of  Senegal;  but  his 
an^ety  to  bring  before  the  public  the  merits  of  his  pec^ittr 
'Syatem,  induced  him  to  relinquish  this  object,  and  to  publish 'Mi 
the  families  of  plants  a  work  which  appeared  in  the  year  If  63. 
J  Among  the  botanists  who,  before  this  period,  had  paid  pftrti- 
cular  attention  to  the  natural  relations  of  plants,  the  most  distin- 
guished was  Bernard  Juasieu,  who  had  been  the  preceptor  of 
'Adaneon.  It  is  probable,  therefore,  that  the  pupil  imbibed  from 
his  master  the  first  impressions  upon  this  subject,  but  every 
-circumstance  proves  that,  in  the  detail  of  the  execution,  Adang<»i 
rested  entirely  upon  his  own  powers.  In  the  prosecution  of  his 
object  he  secluded  himself  still  more  completely  from  atl  inter- 
com^e  with  the  world,  even  from  that  of  men  of  science,  who 
were  engaged  in  t!ie  same  pursuits  ;  he  was  without  pupils ;  and 
-almost  without  friends,  and  was  only  known  to  exist  by  hie 
jmbhcations ;  and  these,  although  they  afforded  ample  proofs  of 
tig  knowledge  and  his  industry,  were  so  little  attractive  in  their 
style  and  manner,  as  never  to  become  popular,  and  to  be  rathei- 
admired  than  read.  Not  only  his  arrangements  and  his  descrip- 
'tions  were  original,  but  his  nomenclature,  and  even  his  ortho- 
graphy, were  often  peculiar  to  himself,  and  such  as  might  seem 
almost  intended  to  repel  his  readers,  rather  than  to  aLure  them  to 
the  perusal. 

After  some  years  of  retirement  and  unwearied  apphcation, 
he  presented  to  the  Academy  of  Sciences  a  sketch  of  his  general 
plan,  which  afforded  one  of  the  most  remarkable  examples 
of  human  industry  which  we  have  on  record.  His  labours,  as 
we  are  infonned  by  Cuvier,  consisted  of  27  large  volumes,  in 
W^iich  were  explained  the  general  relations  of  all  objects  taid 
their  arrangement :  the  history  of  40,000  species  was  jdaced  in 
alphabetical  order  in  160  volumes  ;  a  universal  vocabulary  gave 
the  explanation  o{  206k00^g^ds ;  there  was  a  great  number  of 
S^arate  memoirs  andfl^HBk^egther  with  40,000  figures,  and 
30,000  specimens.  ,^^^^^^^|H|^  immense  mass  most 
necessarily  have  beil^^^^^^^^^Bl^  and  he  was  strongly 
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ui^ed  to  separate  his  original  observations,  and  publish  them  i 
a  detached  form.  But  he  positively  refused  to  follow  this 
advice ;  and  hence  the  really  valuable  matter  which  it  contained 
ha«  become  lost  to  the  world,  and  the  celebrity  whrch  the 
author  was  so  anxious  to  acquire  with  posterity  rather  depends 
upon  the  supposed  extent  of  his  powers  than  upon  any  thing 
whick  he  actually  accomplished.  He  indeed  occasionally 
inserted  papers  in  the  Memoirs  of  the  Academy,  containing 
accounts  oi  some  of  the  objects  with  which  he  had  become 
acquainted  during  his  residence  in  Senegal^  but  these  he 
regarded  as  of  minor  importance,  and  seemed  to  regiet  the  time 
whjch  was  occupied  in  preparing  them,  as  so  much  robbed  frem 
hi*  great  systematic  work.  Upon  these,  however,  his  reputation 
rests,  and  although  they  are  of  little  impoitance  compared  with 
the  store  of  materials  from  which  they  were  selected,  yet  they 
are  most  of  them  valuable,  and  have  contributed  to  the  progreati 
of  science. 

■  The  latter  part  of  Adanson'a  Lfe  was  oppressed  with  the  evils  i 
attendant  upon  poverty,  in  addition  to  those  of  old  ^e.  By 
the  Revolution  he  lost  all  his  property,  whichprincipally  consistea 
in  a  small  pension  from  tiie  government  of  France  and  that  from 
the  Academy  j  he  seems  to  have  passed  some  time  in  absolute 
penmy,  and  in  almost  complete  oblivion ;  when,  upon  the  esta- 
bhshment  of  the  Institute,  he  was  called  to  become  one  of  its 
members,  and,  for  a  short  period,  enjoyed  a  degree  of  compa-' 
rative  comfort  and  respectability.  He  died  at  the  age  of  70 
years,  worn  out  by  intense  apphcation,  and,  probably,  from  the 
want  of  those  comforts  which  were  necessary  to  support  hia 
dechning  years.  Although  so  secluded  in  his  habits,  and  almost 
misanthropical  in  his  intercourse  with  literary  men,  his  disposi- 
tion is  said  not  to  have  been  unamiable,  and  he  had  the  merit  of 
enduring  his  misfortunes  with  exemplary  fortitude.  His  patience 
may,  perhaps,  in  some  measure,  be  attributed  to  apathy,  and  to 
his  mmd  being  so  completely  absorbed  in  his  scieotific  purstiitx  ■ 
as  to  render  him  insensible  to  those  evils  which,  to  the  bulk  of 
niankind,  are  the  most  intolerable.  Even  the  neglect  vrith 
which' he  conceived  himself  to  be  treated,  probably  made  little  _ 
impression  upon  him  ;  for  he  seems  to  have  imputed  it  more  to 
tbe^want  of  discernment  in  his  contemporaries  than  to  his  o^ 
de&ciencies.  He  left  a  direction  in  his  will,  which,  perhapsl' 
would  not  have  been  expected  from  a  person  of  his  turn  of  mind, 
but  is  highly  characteristic  of  his  countrymen,  that  the  orJy 
defloration  of  his  tomb  should  be  a  garland  «*■- flower^, -^eii  ■ 
from  the  58  natural  faaiiliea  of  plants  which  he  hadt  e9d^/^»  ' 
voured  to  establish,  .   .  ■  ■  ■!  i  ' 
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Article  VI. 

.  Solutions  of  Equations.    By  James  Adams,  Esq. 

(To  Dr.  Tliomson.)  / 

SIR,  Stonehouse,  Dec.  23,  1817* 

Your  inserting  the  follcming  solntions,  &c.  in  your  Annah  of 
Philosophy^  will  much  oblige        Your  humble  senrant, 

James  Adams.  - ' 

A  solution  of  the  equation  2  cos.  mA=z*  +  —  on  a  sup-. 

poisition  thai  2  cos;  A  =  x;  +  -  ^    By  putting  the  cos.  A  =*  C| 

1 

and  -  «  x  we  have 

z 

2  c  zsi  z  +  X 

4  c«  =  (;?;  +  j:)«  =5  2;«  +  a:«  +  2 
is  c^  =  (2  +  jt)'  ==  jg'  +  »»  +  3  (;«  +  x) 
16  c*  =  (2;  tl-  x)*  =  2*  +  a:*  +  4  (z*  +  :t*)  +  6 
32  c*  =  (z  +  0?)*  =s  2;*  +  a?*  +  6  (z«  +  x')  4-  10  (z  +  ») 
64  c«  =  (2  +  jr)«  =  z«  +  ^^  +  6  (z*  +  X*)  +  15  (2;«  +  J^')  +  26- 

&c. 
From  whence  we  get 

z   +a:  =3     2c    \ =2  cos.     A 

5i*  +  jr^=    4c«  -    2 =  2  COS.  2  A       *; 

2*  +  jr*=    8c«—    6c... =2  COS.  S  A 

i;*  +  jT*  =  16  c*  -  16  c*  +    2 =^  2  cos.  4  A       .:. 

5;*  +  jf*  =  32  c*  —  40  c'  +  10  c =2  COS.  6  A        ' 

V  +  j«  =  64  c«  -  96  c*  +  36  c«  -  2  =  2  cos.  6  A  . 


3f  +   ;r-=ria*   +   ~=s2*.c«-wi  2*—  •  €*-•  +  2L^~^ 

n^-4     .«-.4  _    w(m  ~4)(m-S)  ^..,  g    .   »»(>w~5)(m~6)(m-7) 

"^    '     *  ^  TTFTi  ^  .  C"        +  1.8.3.4  ~ 

A  wen*known  series  for  twice  the  cosine  of  a  multiple  aie 
when  radini  is  unity.    Therefore  2  cos.  m  A  =  jk*  +  -—-. 

r  j[*     .. .  •    ••• 

A  oolution  of  the  equation  (cos.  A  Hh  V  r^  1  nn.  A)r  zc-  coft.-; 

«i»  A  4:  V  —  I  sin.m  A  may  now  be  readily  effected. 

~"  From  the  precedii^  equations  we  hate    *    '    -•  -  ' ' 

::•  —  2  COS.  A  .  z  =  —  1,  and  ir*  s.  w  A  .  z*  =3  — .  1. 
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By  completii^ 
COS.  A  ±  f^  COS.*  A  —  1 1  VtL*  K 


^ 


I 


2"  =  COS.  m  A  ±    s/  COS.*  7w  A  —  1  ==  COS.  m  A  ^  V^-ii''{ 
sin.  wt  A. 


Therefore 


.  f 


(cos.  A  ±  V  —  1  sin.  A)"*  =  cos.  m  A  ±  V^  —  1  sia.  »»  A*     : 

,       '  Hence  the  following  equations  ,.    , 

(cos.  A  +  \/  —  1  sin.  A)*"  =  cos.  m  A  +  ^Z  —  1  sin.  m  A' 
(cos.  A  —  >/  —  1  sin.  A)*  =  cos.  m  A  —  v  — ^  1  ^in.  f7»  A»*  • 

By  addition  and  subtraction, 

Cos.  w  A  = 


Sin.wA 


(cos. 

A 

+ 

sin. 

A  V- 

1)« 

+  (cos. 

.A- 

sin. 

A  a/- 

■  1)* 

A 

+ 

sin 

.A  V^ 

T)« 

2 
-  (cos. 

A  — 

sin. 

(cos. 

AV- 

!)" 

1 

2  - 

%/-! 

4 

t 
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Article  VII. 

Solution  of  a  Problem.    By  James  Adams,  .Esq 


(To  Dr.  Thomson.) 


SIR, 


StonehousCf  Jan.  15,  \%IB* 


At  page  259,  vol.  iii.  Dr.  Button's  Course  of  Mathematics^ 
we  have  the  following  problem : 

"  To  determine  the  thickness  of  the  wall  at  the  tojp  when  the 
face  is  not  perpendicular,  but  inclines  as  the  front  of  a.fortifiesJ 
tion  wall  usually  is." 

The  solution  to  which  is  there  given  by  a  quadrutic  equiitton: 

If,  in  your  opinion,  the  following  solution  by  a  simple  equatioi^ 
be  an  improvement,  your  inserting  it  in  the  Annals  of  Philosophy 
wiD  much  oblige  Your  bumble  servant,  .  r 

James  Adams. 

»  •  -     ..  'i 

Let  A  B  M  E  be  a  vertical  section  of  a 
bank  of  earth,  and  the  triangular  part 
ABE  that  which  is  supported  by  means 
of  a  wall,  the  vertical  section  of  which  is 
A  E  F  Gi  Draw  G  D  perpendicular  to  j^ 
F  E,  land  conceive  two  weights,  W  and 
Wjf  .to  be -suspended  from  the  centres  of 
gravity  of  the  rectangle  A  D,  and  the 
triangle  G  D  F,  and  to  be  proportional  to  their  aveiMi  r4sspective|y« 

Put  A  E  =  a,  D  F  =  -,  and  E  F  ==  X  =s  breadth  at  the  W.'^x 


Then  E  F  -  DF  =  E  D  =5  x  -  i-= 


^  C 


ex  —  a 


;•.  ^^^ 


-    lie  i 


V. 


And  F  JD  +  4>  a  :s  F  m  =  i  +  ifr^  dfJL?/  • 

The  area  A  E  D  a  =  E  D  X  D  G  =s  ^iLzf  x  a  =  W^, 
The  area  FD  G  =  iDF  X  D  G  =  4  X  -  X  a  =  #  s»  ». 

*         c  2c 

*■.■•«• 

Hence  F  n  x  w  +  F  m  x  W  =  |^  x  ^  +  '-^^  x  ^^^^'  " 

Therefore  ^-^  —  ^j  d(  n  =  "  stabiliiating  force  "  of  the  sec- 
.tion.  A  B  F  G,  the  specific  gravity  of  which  being  n. 

The  stability  of  the  supported  earth  A  B  E  =  ~^,  nt, 


% '       » 


being  the  speciiSic  gravity  of  the  earth,  and  s,  the  nat.  sin.  (rad.  1) 
of  the  angle  A  E  Bf  (page  268,  ibid.) 

f  '  Hence  the  following  equation : 

equation.    If  the  quantity  — ^,  be  reduced  on  account  of  fricr 
tion,  as  is  usual,  then  (^  —  ^J  a  «  =  --^,  and  x  =  -^ 

2mf«c*   +  3n 


v/ 


If  the  angle  A  E  B  =  45^,  and  /»  =  n, 
•  tke  last  equation  would  become  ^  =  ^   V  c*  +  3;   and  when 

c  =5  6,  then  Jc  =  -^  V  28  =  -3627  a  ==  base  EF,      ,      . 

and  "3527  a  —  -2  a  =  -1627  a  =  top  A  G, 
aMost  j- a  in  brick  walls. 

If  w  =  4,  w  =  6,  c  =  5,  and  s'  =  4.,  we  then  have  r  == 

a./  2ms-d^^3n  ^   «    ^  23  =  -3197  a  =  EF 
3  c    V    .  fi  15 

and  -3197  a  -  -2  a  =  -1197  a  =  top  A  G,  ".. '    . 

about ^fl  in  stone  walls.  ;/>,  ^^ 

At  ps^e  260  ibid,  (using  the  same  numbers  as  above)  : .        t . 

^     The  thickness  at  the  top  (or  brick  walls  is  . ,  • .  -189  tf,  •   ^ 
And  for  stone  walls  •  •  •  •  * « •  •  • ^  '189  a,   >  '^ 

^whiSdh  do  not  agree  with  the  preceding,  owing  to  a  mistake  itt 
the  solution.  '-'         ' '" 


•   Pdt"  in  toihpleting  the  ijqf  er  equation 


Dr.  Proirf  m  »ame  »f  the  [Ma% 

this  correction  being 
have  X  =  -^  a/  - — 5  —  37  \/ 


/  (■>  e*  -»-  Sn 


tlie  same  as  before,  s*  =  |  and  c  =  o. 

Here  a;  =  A  G,  the  breadth  at  the  top  of  thewaU 


Article  VIIL 


Ohservations  on  the  Nature  of  some  of  the  Proximate  Principtb 
of  the  Urine:  with  a  few  Remarks  upon  the  Means  ofprmtnt- 
tng  those  Diseases,  cimnscfed  with  a  morbid  State  of  thit 
Fluid.     By  William  Prout,  M.D.*  " 

The  substaiioes  to  which  the  author  proposes  to  coofmett 
attentior)  in  this  paper  are,  urea,  saccharine  matter,  and  hdtk 
acid ;  the  other  constituents  of  the  urine  are  omitted  for  till 
present,  in  consequence  of  the  uncertainty  which  prevaill 
respecting  them.  » 

The  urea  was  obtained  in  a  separate,  although  in  a  very  inqnnt 
state,  by  Rouelie,  in  1773,  and  styled  the  eaponaceouB  exCrsflt 
of  urine.  It  was  made  the  subject  of  particular  examioation  by 
Cniickshanks,  and  shortly  after  by  Fourcroy  and  Vanquelin,  who 
first  gave  it  the  name  of  ur6e;  but  although  they  made  M 
acquamted  with  many  of  its  leading  properties,  .it  was  not  ob- 
tained by  them  in  a  perfectly  pure  state.  Thia  seems  to  ham 
been  firet  accomplished  by  Berzelius,  judging  from  the  descrip- 
tion which  he  gives  us  of  its  physical  and  chemical  propntieiif 
but  he  does  not  give  us  any  account  of  the  process  which  he 
employed.  M,  Thenard,  in  bis  late  work,  describes  it  in  siwh 
a  manner  as  to  show  that  he  had  procured  it  in  a  someii^ 

Eurer  state  than  Cruickshanks ;  but  still  it  seems  not  to  hart 
een  entirely  so,  as  it  retained  a  urinous  odour,  and  d^ 
queaced,  on  exposure  to  the  atmosphere. 

The  process  which  Dr.  Prout  employs,  is  as  follows.  To  the 
extract  of  urine  evaporated  to  the  consistence  of  a  syrup,  ni^c 
acid  is  to  be  gradually  added  until  the  whole  is  converted  to  s 
crystalline  mass,  which  is  to  be  slightly  washed  with  cold  wat^ 
The  nitric  acid  is  then  neutralized  l^  a  solution  of  eubcarbonaU 
of  potash,  or  soda,  and  the  solution  evaporated,  in  order  that  the 
nitrate  of  potash  or  soda  may  crystallize,  and  be  thus  separated. 
The  fluid  which  is  left  is  nmde  into  a  paste  with  animal  charooaI| 
cold  water  separates  the  urea  from  this  paste  in  a  cotouHess 
state  ;  it  is  to  be  evaporated  to  dryness,  and  the  mass  "       '    * 

•  AbrMpdffMitiieTighWiii 
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in  alcohol,  which  takes  up  the  urea  alone,  leaving  the  saUne 
libdies,  or  other  extraneous  matters;  and  from  we  alcoholic 
aolution,  >  the  urea  may  be  obtained  pure  and  in  the  crystallized 
mtaie,  although  it  is  often  necessary  to  repeat  the  crystallization 
from  the  alcohol  two  or  three  times. 

The  properties  of  pure  urea  are  then  detailed  by  the  author. 
Its  crystals  assume  the  form  of  a  four-sided  prism ;  they  are 
transparent  and  colourless,  and  have  a  slight  pearly  lustre.  It 
has  a  peculiar,  but  not  urinous  odour ;  it  does  not  affect  litmus 
or  turmeric  papers ;  it  undergoes  no  change  from  the  atmosphere, 
•except  a  slight  deliquescence  in  very  damp  weather.  In  a  strong 
heat  it  melts,  and  is  partly  decomposed,  and  partly  sublimed 
>withoat  change ;  the  specific  gravity  of  the  crystals  is  about 
1*35,  It  is  very  soluble  in  water ;  alcohol  at  the  ordinary  tem- 
perature of  the  atmosphere  dissolves  about  20  per  cent.,  when 
Doiling  considerably  more  than  its  own  weight,  from  which  the 
lurea  separates,  on  cooling,  in  its  crystalline  form.  The  fixed 
^ilkalies  and  alkahne  earths  decompose  it ;  it  unites  with  most  of 
the  metaUic  oxides,  and  forms  crystalline  compounds  with  the 
jitric  and  oxalic  acids. 

In  the  analysis  of  organized  substances  the  method  generally 
adopted  is  to  employ  some  body  which  may  afford  a  quantity  of 
oxygen,  and  thus  convert  tJieir  elements  into  various  oxides,  the 
composition  of  which  being  known,  may  enable  us  to  estimate 
the  quantity  of  the  elements.  The  oxymuriate  of  potash  has 
l)een  used  for  this  purpose,  and  serves  very  well  for  the  analysis 
of  vegetables ;  but  for  animal  substances  it  is  less  useful,  because 
it  combines  in  variable  proportions  with  the  azote  which  enters 
into  their  composition.  On  this  accoimt  Dr.  Prout  employed 
the  black  oxide  of  copper,  and  found  it  to  answer  completely,  as 
at  a  moderate  temperature  it  parts  with  its  oxygen  to  hydrogen 
itnd  carbon,  but  not  to  azote.  The  substance  under  examina- 
tion was  heated  with  the  oxide  of  copper  in  an  apparatus  so  con- 
trived, that  the  amount  of  water  and  carbonic  acid  fom^d  might 
be  accurately  ascertained,  and  the  carbon  and  hydrogen  thus 
estimated,  while  the  azote  remained  uncombined.  Waen  ibuf 
grains  of  urea  were  employed,  the  product  was, 

Water 2'45  grains. 

Carbonic  acid 6*3    cubic  inches* 

Azote 6*3    ditto. 

Sehce  it  was  e5timated  to  consist  of 

Hydrogen 0'266 

Carbon 0-799 

Azote .' 1-866 

s*.;.        2-933 
Oxygen ,v/,T:. . . .  1-066  f 
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Now  if  we  assign  to  each  of  these  elements  liie  [mjmrtJK^ 
numbers  that  represent  their  atoms  or  combining  wei^t;  ir& 
shall  find  that  liffeSf  consists  of 

2  atoms  or  2  volumes  of  hydrogen . .  2'5  ^  «  /  hjrdrogen  •  6*66 
1  atom  or  1  volume  of  carbon ....  7-S  f  tj  )  carbon^.. .  19'99 
1  atom  or  4.  volume  of  oxygen .  . .  lOO  lu^\  oxygen  . .  2&66 
1  atom  or  1  volume   of  azote 17'6  )  §  t  azote  ....  4fr66 

37^  lOO-OO 

'  Dr.  Prout  next  examined  the  composition  of  the  nitrate  of 
urea,  which  he  found  to  be  in  100  parts, 

Nitricacid. 47-37 

Urea 62-63 


100-00 


or  one  atom  of  the  former  to  two  of  the  latter. 
•  He  then  proceeded  to  analyze  sugar  by  the  same 
wluch  he  had  employed  for  urea ;  the  result  wasr^ 

Water 2*46  gratn^. 

Carbonic  acid 12-6    guIhc  inches: 

from  which  its  composition  is  estimated  at 

Hydrogen 0'266 

Carbon 1-699 

1-866 
Oxygen 2-133 

4-000 
corresponding  ta 

1  atom  or  1  yoliune  of  hydrogen  . .    1-25  "j  z  r.hydrogen  .  6-.( 
1  atom  or  1  volutoie  of  carbon   . . . .    7'5    >  S  <  carbon . .  3S'' 


''  lir. 


1  ^  V 


I  atom  or  ^  volmne  of  oxygen 10*0  J  §  V. oxygen.  .  -53*^ 

18-75  mw- 


Diabetic  sugar  and  the  M^r  of  nnlk,  when  subletted  tJO^dM^' 
af£tfne  mode  of  analysis,  afforded  results  so  neiprly  simfbiietS  tUe 
abotre  that  the  .author  regarcte  them  all  as  essentially  il|d/ilttaie^' 
substanoe» affecteda  little  in  their  external  chtiraictem^^by)  tfRMfi^^ 
qusntiiies- of  some,  extraneous  substance^  <i^  -    'i  r>Jiisiiii[  ai 

Four  grains  Of  Uthic  acid,  treated  in  the  same1»£aii|fi3iV^Id^^^^ 

Water ^.  .... .,..,.....>    1'06  gnuna.   i.  .;;  . :  a.  xirclqxs 

XW^o^^id.  ........  11-0    cubicuiclwto. .J  i?d  xsm 
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Hydrogen .* . . v  • .. .  0*1 1 

Carbon 1-37 


v; 


I    ff 


y. 


J 


Afiote 


Oxygen  . 


t-6t 

3^ 
0-91 

4^ 


h 


nrhich  correspond  with 

1  atom  or  1  volume  of  hydrogen    l'2o  i  « 

2  atoms  or  2  volumes  of  carbon  • .  15*00  (  z 
1  atom  or  4.  Volwue  of  oxygen  r  lO'OO  it)  oxygen, .   22-867 

""^•5   3  ?C.azx>te.  ..    4GK)0ft 


faydvogen:    2*^7: 
carbon..   34-286' 


1  atom  or  1  volume   of  azote .  . .  17* 


43-75 


100-000 


Since  Dr.  Prout  cbmpfcteti  his  experiments,  M,  l?erar(f 
has  pubKsHed*  ati  analy^iB  of  several  animdt  siibstahces,  and 
among  others  of  urea  axid  titbic  acid,  in  which  he  eibployed  the 
OKide  of  copper ;  his  results  do  not  entiriely  coiaeide  with  I>r. 
Prout's,  although  they  b^ar  a  general  resemUt^ce  to  them. 
Dr.  Prout  places  his  own  results  m  the  following  tabular  form : 


Urea. 

SUGAK^ 

LiTHfc  Acid. 

/       ■ 

Per  atom. 

Per  cent. 

mm'-     -    —> 

Per  atom. 

Per  cent. 

Per  atom. 

Per  cent. 

Hydrogen 

Carbon 

Oxygen 

Azote. 

TS 
lO-O. 

6*66 
19-99 
26*66 
46-66 

1-25 

7-50 

10  00 

6*66 
30-90 
63'3S 

1-S5 
t/kOO 
10-00 
17-05 

2'95 
34-88 

40-00 

9T'5 

lOOHX) 

18-76 

100-00 

63-75    ' 

i  f«HI0 

^firom  these  experiments  the  author  draws  soime  general  oon- 
diuiQns. 

i.  The  theory  of  definite  proportions  holds  ^obd  in  all  these 
in^tai^es  ;  and  from  this  circumstance  it  is  {Mrobable  that  it  will 
do  so  in  all  bodies  that  are  capable  of  formiog  crystalline  coxui^ 
pouhdr,  either  from  the  animal  or  vegetable  ki^doms. 

<2i.  The  above  compounds  appear  to  be  formed  bv  the  union  of " 
mQy^^fi^mph  conxpounds;  as  area  of  carburettftdhyiboffen  and 
nitinpiiB!  exide,'  lithicacid  of  cyanogea  and  water/ 8co.  wSence  it 
is  inferred  that  their  artificial  formation  falls  within  the  limits  : 
of >obemical  i^rations. 

3.  The  relation  which  exip***  ^^'^♦ween  urea  and  su^  seems  to 

yhAaomfiBaof  diwetes,  which 
ad-  .otf8ti^_.    Tke 


explain  in  a  satisfSaMStorym^ 
may  be  eonsideved  as  t 
weigbt  of  the  atom  of  log 
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atom  -of  TiMa ;  the  absolate  quantity  of  hydrogen  in  a  given 
weight  of  both  is  equal ;  while  the  abBolute  quantities  of  cariwB 
and  oxygen  in  a  given  weight  of  sugar  are  precisely  twice 
those  in  urea.  " 

4,  lithic  acid  in  a  substance  quite  distinct  from  urea  rn  ifg  ; 
composition.  This  fact,  the  author  observes,  explains  an  obsw' 
vation  which  he  has  often  made,  that  an  excess  of  urea  gene: 
rally  accompanies  the  phosphoric  diathesis,  and  not  the  hthic. 
He  informs  us  that  he  nas  several  times  seen  urea  so  abundant 
in  the  urine  of  a  person  where  the  phosphoric  diathesis  prevailed, 
aS  to  crystaUize  spontaneously  without  being  concentrated  by 
evaporation,  on  the  addition  of  nitric  acid. 

We  sliall  not  extend  our  analysis  to  the  second  part  of  the     | 
paper,  as  this  is  entirely  confined  to  the  medical  treatment  of 
the  diseased  states  of  the  urine. 


Abstract  of  the  Essay  on  the  Analysis  of  Auima/  Siibstanc4S. 
By  M.  J.  E.  Berard.     Referred  to  by  Dr.  Prout. 

M.  Berard  has  lately  analyzed  a  numbec  of  animal  substance^ 
by  distilling  them  with  the  peroKide  of  copper,  according  to  the 
method  of  M .  Gay-Lusaac ;  the  fbllowing  are  the  results  irfiich 
he  obtained :  '  -  \ 


Kam?  DfIhpgub9laDc« 

Azo[e  in  100 
weighl. 

Carbon  ditto 

Oijgen  dillo. 

Hyicogra 
diitu.   . 

43-W 

39'I6 

19-40 
33'6I 

69'00 
6S'00 
TE'OI 
8f-00 

SQ'40 
18-H9 

sm 

14'00 
fl-W 

SIM  .  ,4 

CliolMierinc 

Cettne{BpernuiccCi)... 

21-33       ' 
14-35      1 

M.  Berard  has  observed  that  the  crystallized  uric  ^id  it 
deprived  of  water,  and  that  100  parts  of  this  acid  neutralist  C 
quantity  of  base,  the  oxygen  of  which  ia  ^  of  that  cont^uned  In 
the  acid  ;  for  the  analyses  of  the  urates  of  barytes  and  potuh 
have  yielded  ,    i   '' 


Uric  acid. . 
Barytes . . . 

Uric  acid. . 
Potash  . . , 


.  61-64 
,  38-36 


lOO-OQ 
62-23 


,  7011    100-00 

.  29-89  42^,63-' 


He  draws  the  following  conclusions  from  his  analyses :  ■ 

1.  As  the  uric  acid  is  soluble  in  a  small  quantity  of  potash, 

trenu^'C^nceivethe  poBsibi^tj  of  dAaficiVmv^A\.\a.tl\«  bladder. 
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^%  As  ufaa  and  uric  acid  are  the  most  a;zotized  of  all  Taniin;4. . 
frn^^st^nceSy  the  secretion  of  urine  appears  to  have  for  its  object/ 
V^e  separation  of  the  exceiss  of  azote,  from  the  blood,  as  respiration  - 
separates  from  it  the  excess  of  carbon. 

%.  3;  Fats  ate  distiu^ished  from  animal  and  vegetable  oils  by 
bailing  a  less  proportion  of  carbon. 

.4*  The  composition  of  cetine  and  cholesterine  will  lead  us  to 
dasa  these  bodies  rather  with  wax  than  with  fat* 

-jfi.  Fish  oil  has  a  great  analogy  with  olive  oil. 

^  jM.  Berard  relates  a  remarkable  experiment,  in  which  having 
p^ed  into  a  red  hot  porcelain  tube  a  mixture  of  one  volume  oi 
carbonic  acid,  10  of  carburetted  hydrogen,  and  20  of  hydrogen, 
yvliich  nearly  represents  the  same  proportion  of  elements  as  eidsts 
i^fat,  he  obtained  a  substance  under  the  form  of  small  white 
crystals,  like  mother-of-pearl,  brilliant,  greasy  to  the  touch, 
lighter  than  water,  frisible  by  warm  water  into  a  fat  oil,  and 
soluble  in  alcohol.  M.  Berard^  observes  that  while  he  was 
^^K^^  in  his  experiments,  he  was  informed  by  M.  Saussur^ 
tiiat  M.  Dobereiner  had  formed  fat  by  distiUing  water  over 
incandescent  charcoal.— ^(Bulletin  des  Sciences,  August,  1817 ; 
A^.  de  Chim.  et  Phys.  v-  July,  1817.) 

On  the  Production  of  Fat.     By  Mi  Dobereiner. 

The  following  is  the  discovery  said  to  have  been  made  by  Prof. 
Dobereiner,  on  the  production  of  adipose  matter  from  inorganic 
substances.  He  was  engaged  in  a  series  of  experiments  on  the 
inflammable  gas  of  cosd  mines,  which  he  was  mixing  with 
aqueous  vapour  in  a  red-hot  tube  of  iron.  He  not  orSy  thus 
obtained  a  large  portion  of  carburetted  hydrogen  and  carboni* 
acid;;  but  also  a  considerable  quantity  of  a  substance  analogous 
to  "  gelatine,"  which,  settling  in  the  tube,  at  length  entirely 
obstructed  it.  He  attempted  to  analyze  tiiis  substance,  and 
found  it  to;he  a  mixture  of  water  and  fat.  The  gas  itself  contained 
a  considerable  quantity  of  this  fat  mechanicaUy  suspended  ;  for 
it  was  only  partially  transparent,  and  had  a  strong  smell  of  heated 
tallow,  it  deposited,  by  cooling,  a  white  adipose  matter. 
I'.TTiis  experiment  of  the  production  of  artificial  fat  from  water 
and  cpal  is  said  to  have  been  repeated  with  success,  and 
M.  Dobereiner  expects  to  be  able  to  produce  alcohol  by  tiie  same* 
substances,  and  an  analogous  kind  of  process.  The  elements  of 
this  combustible  liquor  exist  in  water  and  coal ;  and  die  conditions 
requisite  for  theii*  combination,  it  is  supposed,  are  either  already 

5 resent,  or  may  be  easily  procured,    (bibliotheque  Universelle, 
uly,  1807.) 


-368  Mr    Holt's  Meteorological  Jsumal.  [May, 


M. 


Article   IX. 

Mtttorohgical  Joumalfor  the  City  nf  Cwk.     By  T.  Holt,  Esq. 

(To  Dr.  ThomEon.) 

SItt,  Cark,  /on.  31,  LSIS. 

I  ENCLOSE  you  a  meleorological  KcaIe(,Pl-LXXXlX)andac. 
companying  Journal  for  the  last  three  months  of  1817.  Shonld 
you  deem  it  worthy  a  place  in  your  Anuaiis  <^'  Philosopku,  1  shall 
conliaue  my  observattoDS,  and  can  tiajHiait  toeuj  quartsrly,  uhalf 
yeariy.  Oftbebarometerlhareenclc^ed  t»olinesol'vitnBtioa.ta 
«i;!^)lain  which  it  will  be  neceseai^  for  me  to  obaeiTe,  that  I  live 
on  an  elevation  of  about  960  feet  afcove  the  level  of  the  se* ;  but 
a£  my  daily  occupation  is  in  tile  city  of  Cork,  I  have  an 
opportunity  of  regularly  observing  liie  variations  of  both  baro- 
meter and  thermometer  every  day,  aod  within  20  minuttw' 
difference.  The  time  of  observation  waa  on  the  hill  about  an 
hour,  and  in  the  town  about  40  miauteb  before  sun-rise ;  and  if 
any  material  variation  occuired  in  the  comae  of  the  day,  it  wu 
noted.  The  difference  in  the  heights  of  the  therraometej  seldom 
exceeded  one  degree.  1  am,  Sir,  with  due  respect, 

YoMT  vary  obedient  bervaat, 

Thomas  Holt. 


1 


OCTOBER. 

1.  tine,  bright  dif)  light  brerze. 
9.   Hard  frosl  last  nijbt  |  cXeax  day, 
■a.  Ditto,  didn. 

4.  Fine,  dry  dnj  ;  dutt  very  affcBEiie; 

iVesh  breeze. 
3.  Clear,  dry  dav  ;  gale  uf  nind. 
G.   Didu. 
T.   Ulltat  briikgale, 

5.  Dry,  cloudy  Aay  i  high  niud. 
fl.  Clear,  dry  day 

10.  Diito. 

11.  Dilio. 
\2.  Diltu. 

15.  DlUni  froBtj  cyening. 

14.  Dr*,  ct<in4y  day  :  rrnsi  last  nigUt, 

16.  Or'j,  briglK  d.,. 

15,  Dllto,  fresh  brcczi' ;    4u8l  blown 

»ery  high. 
IT,  Clear  maining;  rracllaEt  oighl  «  a 

ti)tb(  ahnwer  ubout  nnon. 
IS.  Brigtal,  cold  day  ;  fmit  iMt  ni^t| 

19.  Fine,  clear  day. 

eO.  Ditto. 

SI.  Finemorningin 


•iS.  Frost  t.-isi  uigh))    line  day;    wci 

3t.  Fuggy  nwrBidg;  flne-dav. 

«5.  Cloudy  day  j  r.iiny  Cveuiiw, 

96.  FiDej  butdalldny. 

«.  Rainy    naming    HI)     11     A.M.: 

showery  I  high  wind, 

9B.  Rain    iosl  nighi;     sWirery  dqi 


.   Har 


nine. 


.  Some   shpwen    ihrongh     the    d*j, 
■ironetgale. 
SI.  Ditto,  ditto, 

WOVEMBER. 
.  Froit    last    night ;   ihnwery   dai ; 

windy  evening. 
I.  Olild,  but  claudy  day. 
r.  Misty  morning;  high  wind. 
I.   Cloudy,  buldry. 
).  Rainy  mnmingt  ble  fron  uooo. 
i.  Cloudy  day;  miuy  evening. 
r.   Rain    lout   night,    sad    till   noont 

showery  even  log. 
i.   Rainy  mDrning,  and  ihowery  daj. 
Showery. 
KsLA  VuA.  ^^t,  and  till  noM). 


d*. 


[.8181 


.,.-     -I.       /■I^??Ofl2 


.    •  -I      'If  /fofif^      I  i 

•       *'   .' 


,1 


-)      Ix 


■    ■    ■.»■  ~a 


r   .:-•»;. 
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,  1  ^ 

H 
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showery   eveaiof,    with   Tioleot 

11.  Showery  day;    no  windt   gale  at 

night,  with  |;|feat  rain. 

12.  Yioleat  rain,  atod  wind. 

15.  Clondy    day;    wind;     hard  rain 

from  12. 
44.  Ftotl  last  night;   bright  day  till 

four  P.M.;  rainy  evening* 
1^.  Violent  rain  last  night ;  bright  day; 

rainy  evening. 

16.  Clear,  bright  day ;  no  wind. 

17.  Hasy  morning,  and  rainy  day. 

18.  Bright  day. 

19.  Misty  morning  and  day. 
80.  Dry,  clondy  dav. 

21.  Ditto. 

.22.  Fine,  clear  day. 
123.  Dry,  cloudy  day. 
24.  Cloudy,  with  some  abqwers. 
-25.  Rain  last  night;  cloudy  day. 
,    26.  Clondy  day. 

27.  Rain  last  night ;  cloudy. 

28.  Cloudy;  rainy  evening;  wind. 

29.  Clondy  raomiDg,  with  thick  fog  on 
-^  the  hills;  rainy  evening. 

30.  Dark,  foggy  day  ;  rainy  evening. 

DECEMBER. 

i.  Rainy  mornings  cloudy  day;  fine 

evening. 
2.  Bright  day. 


3.  Frost  last  night ;  bright  day ;  sleei; 

breeze. 

4.  Ditto;  bright  mornings  cloudy  day. 
h.  Rainy    morning    till    noon;    fine 

afternoon;  rainy  evening. 

6.  Showery  day« 

7.  Dark,  dry  day. 

8.  Rain  and    wind  last  night,    and 

through  this  day. 

9.  lO,  1 1 .    Frosty  nights  ;  clear  days. 
12.  Showery  day.. 

18.  Dnil,  misty  day;  rainy  evening; 

wind. 
14,  15.  Showery,  and  wind. 

16.  Rainy. 

17.  Bright  mofniog;  rainy  afternoon. 

18.  Rain  last  night;  showery  dny. 

19.  Showery  day  ;  windy  evening. 

20.  Dull  day ;  no  rain. 

21.  Rain  last  night;  dull  day. 

22.  l^lne.  morning,  and  clear  day. 

23.  24,  25.    Bri|^  frosty   days  and 

nights. 

26.  Hard  frost  last  night ;  clondy,  with 

rain;  frosty  evening. 

27.  Showery  day ;  wind. 

28.  Frost  ]ai$t  night ;  Jl>rig^t  day. 

29.  Ditto,  ditto ;  foggy  evening. 

30.  Doll,  dry  day. 

31 .  Hard  frost  last  night ;  bright,  frosty 

day. 


Article  X, 

Mr,  W,  Smith's  Discoveries  in  Geology. 

{l%e  fdlowing  statement  was  communicated  in  the  month  of 
March  to  the  Editors,  b^  Mr.  Farey,  and  has  since  been  authen- 
ticated by  a  letter  received  from  Mr.  Smith  himself.  Much 
4liscussion  has  of  late  arisen  concerning  the  discoyeries  of 
Mr.  Sndth,  relative  to  the  mineral  structure  of  England,  a 
sreat  part  of  which,  as  appears  to  us,  might  have  been  spared, 

^  if  Mr.  Smith  or  Mr«  Farey,  who  appears  to  be  the  acKnow- 
ledged  expositor  of  his  friend's  system,  had  pubhshed,  at 
an  earUer  period,  the  present  summary.  We  most  gladly 
insert  it  in  our  pages,  although  it  has  since  appeared  in  a 

-  eontemporary  jovmal,  having  only  taken  the  liberty  of  compress- 
ing the  references,  and  ^^  »-*-*^nor  out  a  few  paragraphs  m  the 
notes,  and  one  in  the  i  tp  rehte  rather  to 

other  persons  than  to  M.  •  being  all  of  them 

to  papers  by  Mr.  Farer  ihical  Magazine, 

&c.  we  have  not  thoii[9tl  AVery  occasion 

'  :the  name  i)f  i^'' 


] 
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Mr.  WiUiam  SmilKa  claims  (according  to  the  opinioDX  ©f  faia 

Crietids)  to  meiit  and  originality,  ia  regaxd  to  the  knowledge  «( 

the  British  strata,  may  be  briefly  stated  as  follows,  viz.  i 

1.  Having,  while  employed  in  the  uader-ground  aqrveya  oG 
collieries,  at  and  near  High  Littleton,  in  1790,  and  two  of  three 
Ibllowino;  years,  acquired  a  more  intimate  acquaintance  with  the 
facts  of  the  stratification  beneath  the  surface,  and  drawn  mom 
correct  inferences  therefrom,  as  to  the  necessaiy  connexion  d£ 
the  edgesof  these  strata  with  the  surface*  than  were  then.  curreBt^ 
or  known  to  the  several  coal-i^ents,  over-lookers,  or  workiogM 
colliers  in  the  vicinity,  or  than  are  even  now  known  or  current 
araong  a  very  large  proportion  of  the  same  class  of  pia«tieA 
men  throughout  all  the  coal  districts  of  Great  Britain.-f  a 

2.  Having,  while  so  engaged,  accurately  discriminated  thai 
regular  and  undisturbed  strata,  with  the  roundish  nodules  tiie|( 
firequently  contain,  and  strata  of  sand,  from  the  really  wortt  aaa 
heterogeneous  alluvial  ruins  of  strata,  which  are  superficially  va^ 
very  variously  scattered  on  the  tops  ai\d  edges  of  Uie«trata,.  tnUti 
are  in  no  case  found  beneatli  regular  strata;  and  having  proctiTj 
cally  established  means  of  knowing  the  alhivia  almost  at  firrti 
ei^t^  at  the  time  when  almost  all  observers  and  writers  on  tliw 
ai^ect  were  confounding  the  alluvia  with  the  strata.  dj 

3.  Having,  in  the  year  1795,  applied  the  aforesaid  infereaceati 
or  deductions  to  practice,  in  actually  making  a  map  of  the  stisbu 
in  the  vicinity  of  Bath  and  Bristol,  and  having  then  freely  sbowmo 
and  explained  the  same  to  great  numbers  of  persons, J;  particu- 
larly to  those  assembled  at  several  public  meetings  of  the  Batlkf 
ano  West  of  England  Society.  .  ,,^ 

4.  Having,  during  the  progress  of  making  this  first  map  of  tlwiw 
strata,  and  in  beginning  very  soon  after  to  extend  this  map  ttfi 
other  parts  of  England,  discovered  a  notable  di&rence  between 
certain  Enghsh  strata,  as  to  the  visible  boldness  with  which  thttt 
edges  of  certain  of  them  are  presented  on  the  surface  ctHnpaiedf 
with  others,  some  of  them  forming  almost  continued  ranges  ^i 
hills, ^  where  they  basset;  and  low  flat  districts,  or  wide,  ea^pl 
taJleys  beino;  found,  where  several  of  the  others  come  to  thqa 
Surface :  ana  having  then  fully  adopted  and  practised  this  neWj 

•  Philoiopliltal  Magazine  for  Jnne,  )806,  aoJ  June,  1811.  Mr.  Farey'i  Bb, 
p«l  to  (he  Board  of  Agriculiure  on  Derbyshire,  vol,  1.  p.  lOS,  Ac.  f 

+  l]erb.>i4iire  Report,  i.  103,  note.  .   i,i« 

-{  Tire  late  ICct.  Joaepti  Townsrud  tTas  among  these  persniu;  and  he  lo  higUy 
valued  nh-M  Mr,  Smilh  bad  dauE,ai  (o  reijneal  and  prett  Mr.  Sioitli  for  nalsriah 
and  permlu'ron  lo  publish  a  gentml  acconnt  uf  lliero,  and  a  tin  of  Ibe  jbelli  awM 
tirala  (raenlioned  in  Ihe  8lii  and  llih  orticlu),  insome  noik  which  hetben  anuemid 

Slaled ;  on  which  request  a  correspondence  took  place  in  Maj  to  JuJj,  laaMt' 
ellreen  Hie  Iter,  B.  RichardEon  and  Illr.  Smith,  wherein  Ihe  foinier  pem^e^ 
Ur.  Smith  to  puUlsb  tliem  faiifiaelf,  and  to  caane  a  Latin  edition  to  be  ifnfattifi» 
formi)re  readily  circulating  the  Imporlanl  novelties  oFMr.  S.'s  dlnnniirririi.Clini^nll 
tint  Europe.  In  1SI3  Mr.Tonugcnd  putili&hci!  the  first  v.ilameaT his  "  GkartuOttA, 
of  ntosea,"  find  in  Ihe  preface  handsomely  acknowledge  Mr.  Smith's  aAlstanmtan 
triicltii'thestrala,  &c.  ~  ..  ,   j^' 

i^^hif.  AI,^.  Tf lt<¥'*-  S-  \^>  4:Uto'A  Jaw,  V&kV,  D«^.iMe«4«<HJ%l»> 
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prihi^^ptoi^seleefibn^  for  choosing  snch  of  th6  sti^ta  pilt'o'f  tji^ 
gved£  iramber  of  others,  as  should  first  hare  colours  assighid 
them,  and  the  tracing  and  depicting  of  which  on  his  map  should 
be  first  nittempted. 

•6.  'Having  made  use  of  certain  strata  (selected  as  above),. 
se^feral  of  which  are  very  unimportant  in  almost  every  other  point 
of  view,  except  in  their  visible  edges,  and  had  not  even  received 
a  name,  or  bi^en  mentioned  in  previous  geological  writings,  as 
the  subsequent  means  of  mapping  or  mling  in  between  the 
ranges  of  these  characteristic  strata,' as  many  of  the  less  conspi- 
Guous  (although,  perhaps,  more  useftd)  ones  *  as  the  scale  of  tne 
map  would  admit,  a  practice  at  that  time  quite  new  amongst  the 
makers  of  mineral  maps,  of  mine  or  colUery  estates,  and  even 
now  not  adopted,  except  by  those  who  have  expressly  followed 
Mr.' Smith  in  this  practice. 

6.  Having  in  these  early  parts  of  his  survey  of  the  strata  of 
England,  by  that  very  particular  attention  to  the  nature  of  the 
soriace  soil,  and  its  fitness  for,  and  appropriation  to,  particular 
kinds  qf  vegetable  cultivation  or  spontaneous  growth,  which  his 
previous  and  early  habits  as  a  land  surveyor  and  valuer  had 
led  and  enabled  him  to  pay  to  these  objects,  while  investigating 
the  strata  beneath,  succeeded  in  ascertaining  and  estabhshing ' 
numerous  helps  to  the  mineral  surveyor,  from  the  visible  appear- 
ances of  the  vegetable  productions  of  a  district,  towards  tracing 
out  the  surfaces  of  its  less  conspicuous  strata  beneath  .f 

7.  Having,  by  the  same  persevering  attention  to  the  surface, 
in  connexion  with  the  strata  beneath  it,  ascertained  the  .true 
source  of  the  supply  of  all  springs  of  water  to  be  the  superficial 
waiter  (of  rains,  or  streams,  pools,  8u3.),  percolating  downwards 
through  porous  strata,  or  alluvia,  until  intercepted  by  water-tight 
strata,  or  by  faults  or  patches  of  clayey  alluvia,  or  by  water 
already  stagnated  in  such  porous  masses  ;  and  having  deduced, 
and  a][)phed  in  an  extensive  practice  then  commenced,  these 
investigations  and  conclusions,  concerning  the  strata  and  springs 
to  the  draining  of  land,  wherein  Mr.  Smith  has  been  employed  m 
mcmt  of  the  improving  agricultural  cUstricts  in  the  kingdom,  since 
about  the  beginning  of  this  century. 

8.  Having,  while  engaged  in  the  earliest  of  the  investigations 
above-mentioned,  ascertamed  the  important  fact  of  the  fossil 
shells,  corals,  and  other  organic  remains  imbedded  in  the  strata 

* .  la  all  the  numeroas  and  wide-spread  opportunities  which  Mr.  Smithy  Mr. 
Farey,  and  others  of  his  friends  have  bad,  in  seeing  the  maps  which  are  in  fhepos- 
fcsftion  of  the  mineral  owners,  and  their  lessees  and  agents,  and  in  those  of  pnifes- 
•ioAsleoal  Tievrers,  Ac.  throughout  Gr^at  Britain^  not  an  instance  has  occurred  of   . 
any  a€  tliese  maps  depicting*  the  thick  rocks  and  strata,  whose  edges  are  conspicuooft 
oi^  tbc  Birface,  as  the  means  of  marking  out  almost  parallel  strips,  within  which 
the  emiu,  iroaitones,  thin  limestones,  fire-clay,  &c.  &e.  are  to  l*^  fjJjNftjMf^S* 
Althdugh  in  all  the  ininutias-of  surveying  mineral  estates,  these  prlBojUlVapro-  ,^^ 
ceeiingft  of  Mr.  S.  are  equally  and  even  more  applicable  and  ttstful  tnan  they  m 
in  kingdom,  county,  or  district  surveys.  *      :  ' 

t  (.Dflrby  R^9it)  p.  168.    Phil.  Mag.  tol.  xxx^,  i^,  V^  \  «BAr'%«\.'>lK\\ 


rf)^  being,  accident&jiy  or  uuiiiciouely  distjribHte<i  tbe<rfW>  hA 
.lil^lwt  «ach  ptfticular  specKii  of  theeeorgaxucremaiits  ^wheasueh 
yi^iecies  we  witli  the  Fec|uiH)te  acuiracy  diacrimiikated)  h»»  St 
ipr^pef  and  invariable  place  in  some  p&rticular  stratuiu  or  bed 
^J]^,  tite  sut^oesfiive  laiuioffi  of  the  earth,  and  hnviog  then  obwrn 
the  coaclusioii,  and  verified  it  by  an  extended  reuearch,  Ibat 
,#4ime  one,  or  lux  tuwembluge  of  two  or  more  uf  tbese  species  of 
fossil  tib«IU,  inc.  may  serve  as  new  and  more  dietiiictive  marin  of 
.tjie  ideutity  of  mo^t  of  the  strata  in  England  *  than  were  pne- 
.Viouety  ktiowu  or  resorted  to  by  miaendogiste  or  others, 

9.  Having  ascertained  by  the  actual  irauog  and  exiuniiiiii^Af 
igrest  lengths  of  most  of  tlie  upper  and  middle  strata  of  Englfuid, 
that  the  miaeralogical  chaiactere,  as  well  as  the  more  obviow  or 
useful  qualitieB  of  nearly  all  of  them,  vary  so  conaiderabif  in 
different  parts  of  their  course  and  breadth  of  surface  an  to  render 
wy  names  for  such  strata,  or  descriptions  of  them,  fouadcdfin 
m^re  mineral  characters,  very  uncertain  and  useless  ;-f  y«l, 
probably,  no  instance  has  occurred  of  any  remarkable  or  uawl 
iqiiality  of,  or  property  attending  a  stratum  (indudiiig  its  jiudnbi 
snd  organized  fossils)  havii^  occurred  in  one  place  aoly.iibnt 
jnore  comiuooly  such  occur  in  numerous  places  on  its,  iBsge; 
uevly  all  the  properties  of  a  stratum  more  or  less  often  uiii 
suddenly  appearing  to  decrease,  and,  perh^s,  to  diBappoa^ 
locally,  to  increase  again  to  perfection,  and  alW  a  greater  orlee^ 
length  of  range  or  breadth,  again  to  decrea&e  and  disappear)  wul 
,Aoon. 

10.  Having  ascertained  that  although  the  strata  of  nearly  all 
the  south-east  and  east  of  England  have  a  general  and  easyd^ 
towards  the  south-east,  it  is  not  as  one  flat  plane  that  they  §u 
dip  or  decline,  but  they  are  waved  in  a  somewhat  parallel  manner, 
almost  Hke  the  surface  of  a  ploughed  field ;  and  on  the  gienl 
scale  are  found  to  form  ridges  and  troughs  4 

11.  Having  by  the  collection  of  very  numerous  specimei)^ 
,,actuaUy  ascertained  the  particular  species  of  fossil  ehell^  »iil 

Qther  organic  remains,  which  distinguish  tea  or  more  of  tlie 
principal  strata  of  England ;  having  observed  that  ofien  whew 
extraneous  alluvium  is  absent  the  organic  remains  of  the  sttUa 
show  themselves  in  the  ploughed  soil ;  and  having  extensively 
used  these  in  conjunction  with  the  other  new  means  abore 
mentioned,  of  tracing  and  identiiying  the  strata  previous  to  I7l?y; 
and  having  in  that  year  made  and  circulated  several  manuscript 
copies  of  a  list  of  such  shells,  8tc.§  occupying  a  series  of  ^of 

■  Od  Aug.  6,  IBOT,  Mr.  Fare;  pnbliikcd  u  riplicit  nqtificalioD  of  ikae^bta- 
variri  and  candutians  bji  Mr.  Smilti,  a;  lo  foaiil  ilielli,  in  the  buter  pan  of  Ike 
«t(ic1«  CojUh  in  Dr.  Rm'a  Cyclnpedia.  , 

+  IVcb^ahlie  Kfporl.  vol.  i. 
''.'.'  ,t   Fbll.Hag.i'Dr  April,  iSIV,  cul.  ixiii.p.  VTI.nnlc. 

.Jri,i  Tbe  Ret.  ficBJSmiD  Ricbardton,  of  Failey  :  William  Jamea,  E>i|.  of  flvl" 
l^a|fflTn  t  OAd  rlie  laie  Rev.  Joseph  Towiisend,  oF  Pente;,  nrre  wnnOK  Ibme  vt" 
'  .4U  ibu  rccnacA  'fnpiM  at  dn  Vox  kct^fp^uen  Di„«tiUk  nai  draw*  u|i.M  -Mr. 
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J  the  priticip^  BtmtK,  which  are  enumerated  tJierein  iri  their  order, 
'Ifrom  choik  downwards  to  coal;  which  order  of  the  En^ish 
t-  strata  had  not  previously  beeo  aecertained  and  published  by  ttiy 
i  <im.e  i  oc  tlte  fact  known  that  London  is  Ftitnated  on  aioioet  the 
■  'highest  of  the  British  strata,  whicli,  in  the  following  sumraer, 
I  i  Sllr.  Smith  ascertained. 

*'j       12.  Having  in  the    prospectus  wliich  Debrett   printed  and 

'  >  (urmlatedin  1801  (and  of  which  also  great  numbers  were  distri- 

,     bated  while  Mr.  Smith  was  eohciting  the  namen  of  subscribers 

i'     for  the  publication  of  his  map  and  memoir)  *  set  forth,  very  fully, 

what  were  the  objects  and  advantages  to  various  classeK  of  the 

community  as  well  as  to  ecieuce,  which  would  result  from  the 

difiiiaion  of  the  knowledge  regarding  the  strata,  which  had  then 

recently  been  acquired. 

13.  Having  from  the  first  commencement  of  his  tracing  and 
mapping  the  British  strata,  in  the  most  free  and  unreaened  manner, 
eomniunicated  to  all  the  various  mine,  colliery,  or  quarry  owners, 
Agentt),  workmen,  &c.  with  whom  he  uonversed  on  the  spot, 
t&oughout  nearly  the  whole  of  England  and  Wales,  and  to  scien- 
tific men  and  others  in  general,-)-  whatever  they  wished  to  ask  re-, 
garding  the  principles  and  process  on  which  hisinvestigations  had 
been  commenced  and  earned  on  to  the  state  in  whicli  hie  maps, 
«ectioos,  and  collection  were  then  shown  to  them ;  and  as  to  the 
general  conclusions  of  every  kind  which  ha  had  drawn  therefrom ; 
sod  to  Mr.  John  Farey  in  particular,  tlie  agent  at  Wobum  for 
the  late  Duke  of  Bedford's  estates,  at  his  Grace's  particuktr 
reqaest  (made  before  Mr.  Farey  had  ever  heard  the  name  of 
Mr.  Smith  mentioned),  a  full  and  particidar  course  of  inatructibns 
was  given  in  mineral  surveying  by  Mr.  Smith,  at  the  tinle  of 
reviBinghis  map  of  the  adjacent  parts  of  Bedfordshire  and  Biiek- 


14.  Having,  at  very  considerable  trouble  and  expense,  iH-ought 
Wgether  and  arranged  a  numerous  collection  of  specimens  of  the 
'  several  Englieh  and  Welsh  strata,  firom  numerous  and  distant 
f  jjlaces  (all  of  which  were  marked),  on  the  range  of  eachstmtom, 
-  as  shown  in  his  maps,  and  particularly  of  the  organic  remains 
.  found  imbedded  in  each  of  theae  several  strata ;  liavmg  rented 

'-    Tawdund't  liou^e  in  Juue,    ITM;  coDCerninR  which  liil,  Mr.  Fsrei  publiaM  ft 

ooltce,  on  May»l,  IHI5,  in  ilie  PliilDio|.hicBl  Magazine,  vol.  nlv.  p.  334;  and  ill 

'   iAofjirrt',  ottbeaamuytar,  Mr.  Smiih  published  a  copy  of  Ihls  original  list,  lilW 

i/IMemnir"  which  Bcvompanied  his  msp,  facinE  p.  S.   The  laK  Willlaoi  Rajnolds, 

,    Em.  oF  C<uilbrDak  [tele  i  Mr.  Tlioe.  Bsrllf y,  of  Briitai ;  URd  ulhers  CseePfaiL  lilt. 

volt  ixiTiii,  p.  33b,  iirilf),  received  copiei  of  Ibh  Vial,  at  second  haud,  aooD  afler 

1T99. 

•  MuDlhlj'  MagBzim-,  July,  1801,  vol.  li.  p.  685. 
"'<  ■  +  »«neveral  yi'flr*  after  1800,  Mi.  Smith  oiade  a  point  ufflllffnaing  Peurty  all 
(be  public  B^ricuUnral  eihibiiions  of  ll>e  Balb  Society  ;  of  Mr.  Coke,  nl  Holkfutm  ; 
of  thcDukF  of  Bedford  at  Woburn  f  and  ofLord  Sumervilleand  th'  Sniiihtirld  Club, 
ID  London;  and  Ihere  publicly  ban|:  np  and  ahuned  hii  map  of  ilip  a" 
'    tfiiiidreds  of  inlelligent  peraom;  ithich  facl  hu9  very  uften  been  rei 
'  :neWBuiper  accnuiiu  of  Itie  proceediDga  of  Ihete  mectinga.    S^c  IHc  Slar,  JW^ 
.•»*Mi^FMLMij.-v«l.iliT.  p.  114,  ac.  .,  A  . . ..  \t.4  «. 
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and  kept  rooms  for  the  express  purpose  of  displaying  tJiesic'l 
gpecimens  in  the  real  order  and  aiiccesgion  in  which  they  occuf -^ 
in  the  earth,  and  giving  the  freest  access  to  them  gratis,  and  t*'^ 
bi*  maps  of  the  strata-  and  sections  by  all  persons  whoappKcdJ 
as  great  numbers  did,  and  occupied  much  of  Mr.  Smith's  time  in 
thus  explaining  them. 

At  first,  this  collection  was  shown  in  Trim  Street,  Bath, 
throi^  severalyeara;  next  in  Charing  Cross  Street,  LondoB;aDd' 
since  1804,  for  many  subsequent  years,  in  Buckinghajn  Stfee^ 
Strand,  at  Mr.  Smith's  present  residence  ;  until  this  collectioit  i 
was,  in  June,  1 816,  removed  to  the  British  Museum,  and  there  i 
arranged  by  Mr.  Smith,  in  a  similar  manner  and  order,  for  thd 
free  use  of  the  public.  .-^ 

16.  Having,  in  August,  1815,  published  (at  Mr.  John  Cary'te- 
ISl,  Strand)  his  lai^  coloured  map  of  the  strata,  in  16  sheot^f* 
on  tt  ocale  of  five  miles  to  an  inch,  accompanied  by  a  "  MemoiiXj 

IS.  Having  since  pubUshed  (at  ditto)  "  A  Geological  Table  oi^, 
British  Organized  Fossils,"  Sec.  containing  a  great  many  use^ilj; 
and  interesting  paiticukrs,  on  a  single  sheet.  .^  sf 

■Aido  (at  ditto)  "  A  Geological  Section,  from  Loudon  toSncwit' 
dea,"  on  a  long  sheet.  ,    ,--,'4 

And  (at  Mr.  Evan  Wllham'a,  No.  11,  in  the  Strand)  one  out' 
of  the  two  intended  parts  of  the  "  Stratigraphical  System,"  ifty 
whicJtmoic  than  700  species  of  shells  and  other  organic  remwiv 
which  Mr.  S.  has  arranged  in  the  British  Museum,  are  eadii.t% 
benamed  and  scientifically  described,  with  references  to  tlie  pre- 
cise places  at  which  the  several  individuals  of  each  species  werfr 
dug,*  and  the  particular  stratum  (with  reference  to  the  map  .waj  ' 
section)  which  it  there  occupied.  i. 

Also  (at  Mr.  James  Sowerby's,  No.  2,  Mead  Place,  Lambetk) 
three  out  of  the  seven  intended  numbers,  of  "  British  Stt&tft 
identified  by  their  imbedded  Organic  Remains,"  in  which  draw- 
ings are  given,  andthenamesof  all  the  most  characteristicehelk, 
corals,  Ike.  of  each  stratum. 

j:.<pn<(l.n,  0«.1,I8IT. 
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JR/rf Afcr  ilcco?/wf  ofPetalite,  together  with  the  Analysis  of  anefih^i^ 
new  Swedish  mineral  fourm  at  Gryphytta,  i)i  ike  Province-of 
Westmania,  in  Sweden,  8^c.  In  a  Letter  to  the  Editors.  By 
Edward  Daniel  Clarke,  LL,  D.  Professor  of  Mineralogy  in 
the  University  of  Cambridge,  Member  of  the  Royd  Acadetoy 
of  Sciences  at  BerUn,  &c. 

GENTLEMEN, 

Since  I  communicated  to  you  the  result  of  my  analysis  of 
Petalite,  I  have  received  intelligence  from  Mr.  Swedenstiema  of 
Stockholm,  to  whom  I  had  written  upon  the  subject  of  this 
mineral,  that  the  loss  which  I  have  stated  in  the  sum  of  its  cbnJ 
stitnents-  refers  to  the  presence  of  a  new  chemical  substance^ 
namely,  a!  new  alkali,  which  Mr.  Arvedson,  the  pupil  of  Mr.  Ber^ 
zeiiuis,  has  discovered  in  Petalite  in  the  proportion  of  three  per 
cent.  According  to  the  Swedish  chemist,  Petalite  consists  of 
80*  parts  of  silica,  17*  of  alumina,  and  3*  of  this  new  alkali,  to 
which  Mr.  Berzelins  has  given  the  name  of  lithion.  But  there  id' 
a  cohstituent  in  Petalite  which  has  escaped  the  notice  of  tho 
discoverer  of  lithion;  namely,  manganese :  and  as  this  metal  has* 
been  obtJEuned  from  it  in  the  proportion  of -2^  per  cent,  according^ 
to  "my  own  analysis  and  also  that  of  Mr.  Holme,  and,  moreover, 
as  the  Swedish  chemist  has  confirmed  my  account  of  the  silica 
and  alumina,  I  think  there  can  be  no  doubt,  if  we  have  both 
analyzed  the  same  substance,  that  the  constituents  of  Petalite- 
will  be  found  as  follow : 

.        '       Silica. , 80-00 

Alumina 15-00 

■     Manganese  . , . . , 2'5P 

Lithion i'76 

Water 0»75 

100-00 

m 

As  my  authority  for  this  statement,  I  am  ready,  at  any  time, 
to  produce  the  mineral  which  I  have  analyzed  ;  trusting  in  the 
accounts  which  I  have  received  for  the  presence  of  tne  new 
alkali,  and  that  the  trials,  in  both  countries,  were  made  upon  the 
same  substance.  There  is  now  more  reason  than  ever  for  calling 
this  mineral  Berzelite ;  because  it  is  evident  that  the  old  name 
of  Petalite  was  not  applied  to  the  mineral  containing  lithion.  Of 
the  importance  of  Mr.  Arvedson's  discovery,  all  your  chemical 
readers  must  be  aware :  it  will  be  followed  by  a  complete  revolu- 
tion in  the  analytical  part  of  mineralogy :  many  are  the  sub- 
stances which  it  will  be  necessary  to  examine  again ;  and  the 
presence  of  this  new  alkali  will,  perli«o«,be  ^:&e^T\al\\i<^^m  <^'<^^t 
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sD^iStauces  exhibiting  the  remarkable  histre  and  somewliiiC^  UJI> 
t'mcture;  of  PtUi/iie.  IntheKat  of  these,  as  a  suspicious  miiMn^ 
to  say  iKithiug  more  of  it,  1  would  mention  the  remarksUo 
vaxiety  of  quartz  vihich  \b  called  by  the  French  Quariz  ^asstav 
som£  of  toe  substances  which  have  received  the  app^atioaoA' 
compact  felthpar :  a  name  frequently  bestowed  id  a  loriora  tioiitii' 
jectural  way,  when  ail  knowledge  of  tlie  real  nature  of  a  lainenl  ■ 
aeenaBtofail.  Among  the  oiiaerals which  have  received  thelkjt 
aTH>ellation,  there  is  a  red  siliceous  afoae,  found  at  Qrifph^tu'W 
Westmauia  :  which  being  neither  the  horiistone  of  the  G^rmanti^ 
nor  the  jade  of  the  French,  was  described  by  some  Svxdiw 
mi»«mlogj£ts,  as  a  pure  kifdrate  o/'  silica,  of  the  same  nature  »<' 
0^/.  The  led  coiuitr  ofit,  inchnmg  to  thatpinkish  hue,  whidk^ 
msiktioned  as  barelydiacernibleiDi'e'a/ifej  induced  me  to»lspecf 
that  it  also  contains  mattganese :  1  tiierefore  underta<^  itali 
analysis,  and  found  it  to  correspond  Qxactly  with  PetaHle  in  Hutf 
reapcct;  probably  iitJiion  may  also  be  detected  in  the  saiie 
substance  although  it  have  escaped  my  notice.  Previouaty  t^ 
the  enumeration  of  its  constituents,  t  wish  to  mention  that  I  aaiV 
ascertained  the  angles  of  the  mineral  which  1  analyzed  underthf 
atjait  of  petalile:  both  by  the  retlecting  and  by  tiie  comtaa^ 
gojttometer:  and  find  them  to  equal  100°  and  80°.  Its  fnrnf^ 
therefore,  is  that  of  a  four-sided  prism,  with  a  Tbomboidal  baft*, 
who«e  obtuse  angle  equals  100".  J 

The  red  siliceous  suDstance  from  Gryphytta,  was  first  br«ag^<v 
to  this  country  by  thatenterprising  traveUer  John  Fiott  Lxe,  LiJC>;J 
of  St.  Jo/m't  College,  Cambridge,  the  intimate  friend,  and  often 
tiie  companion  in  his  travels  of   the   intrepid  and   lamenledK 
Surckhdrdt.     Dr.  Lee  bad  several  specimens  of  thia  minenb^ 
They  were  all  uniformly  of  a  red  colour ;  possessing  neither  nioife 
lustre   nor  translucency   than    bora.     The   fracture   is  r»thefH 
splintery  than  conchoidal,    resembling  that  of ^int ;  it  has  elao 
the  hardness  of  Jii?it.      Its  specific  gravity  equals  2-71  when 
estimated  in  pump  water,  at  a  temperature  of  56^  of  Fahrenheit. 
As  this  mineral  has  not  yet  received  any  specific  appellation,  I* 
shall  name  it  Leelite,  in  memory  of  the  Friend  from  whom  I 
received  it,  and  because  this  appellation  will  lead  no  person  into 
error  as  to  the  nature  of  the  substance  to  which  I  allude.    The 
manner  of  its  analysis  was  precisely  similar  to  that  which  1  before 
described  when  engaged  in  the  examination  of  Petalitt. 

(A.) — Twenty  grains  previously  trituia,ted  in  a  porcelain'" 
mortar  were  exposed  to  a  strong  red  heat,  during  15  minntes,  iW" 
a^^j/ram  crucible,  and  lost  ytj  of  a  grain  of  water  of  absorptidDJ' ' 

,(B.) — Boiled  during  15  minutes  in  iiitnc  acid,  diluted  witfi  an' 
eqsal  bulk,  of  distilled  water,  the  insoluble  part  being  washed  aodf 
dried  weighed  ly-pr  grains.  " 

(C.) — The  supernatant  tluid  collected  from  B,  added  to 
repeated  washinga  of  the  insoluble  residue,  being  with  moderate 
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8«tt>  whioli  after  dxposare  fo  a  smart  red  h«at  fbr  httlf  an  hour  in^ 
plMfimmtoA  left  a  dark  slate-cdoured  powder  w^ghmg*  -j^  of  C 
sNtfD.'  This  powder  gave  a  fine  amethyst  colour  to  b(^pmt,  before^  '■ 
tile  blow-pipey  and  proved  to  be  the  oxide  of  manganese.  It  had 
no  magnetic  property  when  heated.  It  diasolved  with  violent 
^fierveflcence  m  warm  muriatic  acid,  disengaging  the  smell  of 
chlorine  ^iB, 

(D.)Wrhe  insoluble  residue,  mentioned  in  13,  being  mixed 
with  four  times  its  weight  of  hi^carbanate  of  potash  was  exposed^ 
during  an  hour,  in  a  matinum  crucible  to  a  heat  above  redness.' 
The  result  of  this  alkaline  fusion  had  then  a  bright  and  very 
beautiful  orange  colour-:  its  surface  upon  being  cooled  exhi- 
bited a  laminary  crystallization.    The  mass  was  then  moistened 
with  a  few  drops  of  distilled  water,  and  muriatic  acid  being  added, ' 
it-  yidided    gelatinous    silica ;    this  being  washed  ana  dried,  ' 
weimed  14^  grains. 

(£.) — ^The  supernatant  fluid  from  D,  together  with  all  the  ' 
washingB  of  the  silicay  being  collected,  bt-^arbonate  of  potatut 
was*  added  to  neutralize  the  add.  The  same  alkali  bein^  after* 
wards  added  to  excess,  there  fell  down  a  precipitate,  leavm^the 
liquid  perfectly  Kmpid  above  it,  which  when  washed  and  dried 
weighed  6^  grains. 

(F.)— The  precipitate  from  E  being  boiled  in  muriatic  acid ' 
lost  only  4-jii-  of  its  weight :  there  remained  an  insoluble  residual 
weighing,  when  washed  and  dried,  two  grains  which  proved  to 
bevAifictf ;-  to  be  added  therefore  to  the  stlica  in  D. 

;(G.>— From  the  solution  in  F,  the  acid  being  -first  neutrali^^  • 
anaimoma  threw  down  a  pi^ciphate,  which  when  washed  and 
dried  weighed  4^  grains  and  proved  to  be  pure  alumina.      '  "  '*\ 

From  flfi- the  {Receding  observations,  therefore,  it  appears  tba^  - 
the  dODStituents  of  Leelue  are  as  follow : 


Alumina    ^ 22*QD 

Manganese 2*60 

Water  of  absorption 0*50 


f. ' 


^'••\ 


100-00 


specimens  of  Leelite  are  at  present  more  common  thanr  t&ose  b 
otJo^Hle^  and  if  persons  more  experienced  in  the  analysis  ^ 
miffjerjajs  shall  heresmer  find  that,  like  PetaKte,  it  is  one  of  iSti^ii 
sui]#l^fy^  containing  lithion,  it  is  perhaps  no  more  than  might 
be^;jl91i|^eted.  But  m  the  consciousness,  of  having  spared  fit 
pi^[)tk,)ii  jjKsexaminationj  I  have  ventured  to  send  you  this  itate^ 
ment :  and  I  remain,  &c.  8cc.  -  - 

aMtei«!ff«»  JfpK/ 1!2,  ists.  Edward  Daniel  OlarkE;  >; 

VkTik  M&  <ter  a46<&unts  published  of  &e  riSiby  SsAe&Aot  ^9^^  A\^ 
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^M8  On  tJie  Method  of  printing  npm  Stotit,  {Vkl. 

<e<magd-of  this  country,  I  do  not  find  any  men^ian  made  of  ik 
presence  of  go/d.  The  old  silver  coinage  had  a  certain  prapvi- 
tioo  of  pure  gold;  and  every  ounce  weight  of  the  present  new 
coinage  contains  about  4-  of  a  grain  of  pure  fo/(/,-  this  1  ha?e 
lately  ascertained  by  a  regular  analysis.  I  eend  youent^oeedtke 
exact  quantity  of  pure  goid,  which  is  contained  in  every  shilling; 
of  the  new  coiniise. 


Observatiotis  on  the  Method  of  printing  vpoii  Stone,  and  «H  lAr 
Composition  of  the  Ink.* 

Any  caJcareouB  stone,  which  ie  compact,  with  a  fine  and  efoel 
grain,  susceptible  of  being  polished  with  punuce,  and  capstlbcif 
absorbing  a  little  moisture,  may  be  employed  for  lithosnolnr. 
It  was  supposed,  for  some  time,  that  the  stones  used  at  Mbba 
alone  possessed  the  necessary  properties ;  but  suitable  'n?*tlTlh 
have  now  been  found  in  many  of  the  departments  of  Franco, 
Among  others,  there  are  strata  of  calcareous  stone  in  the  mono- 
tains  which  separate  Ruffec  from  Angoul^me,  which  are  wdl 
adapted  for  this  kind  of  work. 

In  order  to  compose  the  ink,  a  vessel  varnished  and  luted  oa 
tii$  outside  is  warmed ;  when  it  is  warm,  we  introduce  one  part 
by  weight  of  white  Marseilles  soap,  and  the  same  quantiu  (if 
pure  mastic.  These  substances  are  melted  and  carefully  mixed 
together  ;  five  parts  by  weight  of  shell  lac  is  then  incorpot^d 
with  them,  by  stirring  them  togetlierimtil  the  whole  is  completely 
muted,  and  there  is  then  gradually  added  a  solution  of  onepftrt 
of  caustic' soda  in  five  or  six  parts  its  bulk  of  water.  Thia  addi- 
tion must  be  made  cautiously ;  for  if  the  alkaline  ley  be  powed 
in  all  at  once,  the  liquor  would  froth  up,  and  rise  above  the  adei 
of  the  vessel. 

When  these  substances  are  completely  mixed "  together,  bj 
employing  a  moderate  heat  and  the  agitation  of  a  spatula,  fke 
necessary  quantity  oflamp  blackis added,  andimmediate^dler 
as  much  water  as  is  sufficient  to  render  the  ink  fluid  aad  in  a 
proper  state  for  writing.  The  ink  is  applied  to  the  stone  tat  it 
would  be  to  paper,  either  by  a  pen,  or  a  pencil.  MTien'Ae 
design  or  writmg  is  dry,  and  we  wish  to  print  fiom  it,  -m^t, 
acidulated  with  nitric  acid,  is  employed,  m  the  proportwO  o( 
50  parts  of  water  to  one  of  acid ;  by  means  of  a  epoci||e^e 
Bttrface  of  the  stone  is  soaked  with  this  water,  taJtijig  care  nfitto 
'^ft^  the  ink  lines  ^  this  process  is  repeated  as  soon  aa  Ae  ttOD> 


MHH^]  Mdmthe  Ctmifontim  ^  the  hdu  JStb 

'•  ^i^eafSte  be  dry.    An  e&rvesceiice  is  produced^  and ^fliea  it 

i€MMMB^i  tfae  Btone  1ft  ^^ently-  wathed  witlLpare  water. 

^v^"  >^M^ide  the  stone  is  mthis  state^and  stiu  moist,  pnaters'  ink  is 

<<iyfued  to  ity  with  the  common  apparatus,  wlucn  («ly  adheres 

-^  to  Iha  parts  that  are  dry.    A  sheet  of  paper,  properly  prepared 

..4a  receive  the  im{Hression,  is  then  laid  upon  the  stone,  and  the 

whole  is  subjected  to  the  action  of  the  press,  or  the  cyhnder. 

To  retain  the  design  upon  the  stone,  and  to  preserve  it  from 

dust,  when  it  is  not  used  immediately  after  being  prepared,  it  is 

covered  with  a  stratum  of  a  solution  of  gum  arabic,  and  this 

varnish  is  removed  by  water,  when  we  wish  to  print  from  the 

stone. 

Instead  of  ink,  a  peculiar  kind  of  pencil  is  sometimes  employed 
^  to  draw  upon  the.  stone,  or.  upon  paper,  from  which  a  counter- 
impression  is  taken  on  the  stone.  The  pencils  are  composed  of 
the  following  ingredients  melted  together :  three  parts  of  soap, 
two  parts  of  tallow,  and  one  of  wax.  When  the  -mnAt  is  melted 
and  well  mixed,  we  add  lamp-black,  until  the  colour  he  sufficiently 
intense ;  the  fluid  is  then  run  into  moulds,  where  it  becomes 
tdid'aa  it  cools,  and  acquires  the  consistence  necessary  finr  the 
^Ibrmation  of  pencils. 

Additional  Observations  on  hithography. 

The  following  particulars  are,  for  the  most  part,  extracted 
fttmi  a  report  on  this  interesting  art  made  to  the  JRoyal  Institute 
'of  France,  and  published  in  the  Journal  de  Physique  for,  Feb. 
1817.      , 

Aloys  Sennefelder,  a  chorus  singer  at  the  theatre  of  Munich, 

was  the  first  who  observed  that  certain  calcareous  stones  have 

the  property  of  contracting  an  intimate  adhesion  to  characters 

jtraced  on  their  surface  with  thick  oily  ink,  and  that,  i^  the  stone 

was  afterwards  moistened,  and  then  dabbed  with  printers' ipk,  an 

.  impression  of  the  characters  might  be  transferred  to  paper.    In 

1800  he  obtained  from  the  King  of  Bavaria  a  patent  for  his 

H  process,  and  first  appU^d  it  to  pnnting  music.    The  history  of 

..  the  fur^er  progress  of  this  art  is  foreign  to  the  object  of  t^e 

jire^e&t  notice. 

The  only  stone  hitherto  discovered  which  completely  answers 

.  the  purpose,  is  a  compact,  nearly  pure  carbonate  of  lime  of  a 

.-igpeyiah  white  colour.    At  Solenhofen,  near  Pappenheim,  in 

.  ALvaria,  are  extensive  quarries  of  it ;  also  at  Kehlheim»  near 

Batisbon,  at  both  whicn  places  it  has  for  many  vears  been 

,  Vaisedf  and  sQiad^  into  flag-stones  for  floors  and  beartns,  &c.  an 

i^liaition  to  which  it  is  well  fitted  by  its  easQv  splitting  into 

^^Jififuism  of  the  required  thickness  and  area,  ana  by.  thft  facility 

with  which  it  is  brought  to  a  smooth  surface.    It  is  si  i  tg 

be  the  same  rock,  geologically  speaking,  as  the  ictj  t 
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crfCW^dUs  flfl^-Ptone  which  ia  found  in  Englainl  covetihg 
blbe  or  cotiiniiMi  lias  Iime«toae.  But  i  believe  ihat  speiciiHem  rfsl 
the' raquii^ite  hardness  and  fineness  of  grain  have  not  hitherto" 
been  {tiscowred  in  this  country.  The  stones  are  first  bronghiJ, 
to  AH  even  suiface  by  rubbing  them  against  one  another, 
are  then  finished  with  fine  Band  and  pumice  stone. 

The  ink  is  composed  of  soap,  and  of  rosin  and  gum  lac  di#i-' 
gtdved  in  a  solution  of  caustic  soda ;  to  which  is  to  be  added  a  ' 
propel'  quantity  of  lamp-black :  the  above  ingrediettta,  aftef 
being  intimately  mixed  by  trituration,  are  to  be  dduted  with 
warm  dietiUed  water  to  the  consistence  of  a  thick  ink,  which  is  , 
then  ready  for  use.  The  same  ingredients  being  espoeed  to  « ' 
genths  warmth,  at  length  dry  into  a  mass,  which  being  put  into  »' 
wooden  case  may  be  used  as  chalk,  or  crayon.  It  is  difficult  toi 
find  a  pen  which,  when  charged  with  this  ink,  will  draw  lines  ■ 
sofficiently  fine  tor  delicate  work,  and,  thei-efore,  the  brushes^j 
BCc.  of  the  miniatnre  paintei'  should  be  had  recourae  to.  ^ 

They  who  are  accustomed  to  the  fine  handling  requiredinpea ' 
and  ink  drawings,  will,  with  due  care,  produce  the  beet  spejatneW- 
of  hthography.  "Oie  design  being  drawn  on  the  stone^  eitbM'' 
with  the  fluid  ink  or  with  the  crayon,  the  whole  surface  is  tob*' 
floated  \vith  water  acidulated  by  niUous  acid  in  order  to  remove 
any  greasiness,  and  is  then  ready  for  use. 

Another  variety  in  the  practice  of  this  art  is  to  bring  the  sur- 
face of  the  stone  to  a  fine  poli)-li,  and  then  to  cover  it  with  a 
varnish  of  gum  and  lamp-black.  The  design  is  etched  in  by 
cutting  through  the  vamish  by  means  of  a  needle  and  Other; 
proper  insthunents,  after  which  the  prepared  uik  is  applied  wifli'  i 
a  brush,  and  insinuates  itself  into  the  places  where  the  vanuEh 
has  been  cut  through.  The  stone  is  then  placed  on  its  edge  in 
warm  ivater,  the  vamish  loosens  and  falls  off',  and  the  traces 
^ed  vith  the  prepared  ink  alone  remain.  This  process  has 
been  foimd  useful  for  maps  and  other  works  in  which  Very  fine 
Ifiiea  are  required :  the  varnish,  however,  is  so  much  harder  thftn 
that  in  common  use  among  engravers  that  some  pr~aGtica"ii' 
BBcessary  before  the  artist  can  employ  the  refjnisite  degree  M 
force.  It  appears  probable  that  by  mixing  treacle  with  the  ^;ii»i  I 
the  consistence  of  the  vamish  might  he  materially  improved.-  "  ■ 

The  effect  of  wood  engraving  is  given  very  perfectly  hy  coven*  ] 
ing  the  entire  surface  of  the  stone  vrith  the  prepared  iiik,  ^Hfltf*  | 
tBeBscratching  it  off  in  the  parts  intended  to  be 'white.  ■         , 

'The  method  practised  by  M,  E^gelmati  of  taking  irfFtWl  ] 
iitoresslGns  is  as  follows :  '  ■        •.! 

'Tlie  press  consists  of  a  hollow  table  terminated  at  one  end'by-  | 
jjiiijiright  frame  supporting  a  roller,  which,  by  meajis  of  a  wiiiebjl  ' 
may  he  made  to  traverse  along  the  table  from  one  ektrenrity  W  i 
th^other.  The  atone  is  laid  perfectly  horizontally  in  tte'hollowf  I 
of  the  table,  and  is  secured  in  its  place  by  means  of  wedgea.'  It'  i 
is-  '&en  moistened  with  a  ^onge  diigiged  ia^ure  "wstter^tiltit^' 


IQi&Iff !        MnAtm  tie  Compotkim  of  tke  hJt.    :       '    ST^it 

rtjftfctijbdtoiiJwdrb  any  mote..  A  wooden  roller  oovered  m^ 
lettbor^  wad  charged  with  very  fine  engravers'  ink^  is  then  paaeeA^ . 
two  -orltfaree  times  over  the  surface  of  the  stone,  and  adheves  to ' : 
all  thft  lines  made  with  the  prepared  ink,  and  to  those  only,  r  A. 
sheet  of  paper,  not  so  damp  as  is  required  in  copper-plate  pimt* 
ing,  is  next  laid  carefully  on,  a  board  is  placea  above  it,  &nd. 
theii>  hj  taottng  the  winch,  the  roUer/exerting  a  pressure  of  more 
tbaa  }  000  lb.,  passes  slowly  over  th^  surface  oi  the  board,  and 
the  process  is  finished  by  removing  the  board  and  taking  out  the 
priat  thjus  produced.  It  is  necessary  to  take  about  a  dozen 
proofs  before  the  work  comes  to  its  full  perfection.  Afler  a 
niuuber  of  impressions  have  been  taken,  the  more  delicate  parts 
will  begin  to  no  a  little  blurred.  As  soon  as  this  is  perceived, 
remove  the  stone  from  the  press,  and  first  pass  over  it  a  sponge 
fitted  with  rectified  oil  of  turpentine,  and  then  wash  it  well  with 
pore  water.  By  this  treatment  the  whole  design  will  be  appsr 
rently  discharged :  this,  .however,  is  not  the  case ;  for  on  passmg 
the  rdkar  charged  with  ink  over  the  surface  of  the  stone,  every 
liMy  feven  the  most  delicate,  which  was  in  the  original  drawing, 
will,  againi  become  visible,  and  the  printing  may  be  jffoceeded 
with  as  at  first.  ^ 


Article  XIII. 


Farther   Observations  on  the  French    Varmsk,   or  Polish  for 
Cabinet  Wofk,  Sfc.    By  Thomas  Gill,  Esq. 

^o  the  Editors  of  the  Amiah  of  Philosophy.) 

No,  11,  OiiMtitQarim  Ci««(«v^ 
.  .     GENTLKMfiN,  April  14,  181B. 

:  ilAViNo^  since  my  former  communication  on  this  subject,  on 
January  14,  inserted  in  your  Annals  for  February,  obtained 
additional  information  on  the  process  by  which  larger  .«ui&ces 
moff^  punished  at  once,  witli  as  much  facility  as  the  smaller 
ones  before  recommended,  and  consequently  much  time,  labouTj 
and  ^expense  be  saved,  1  should  deem  myself  unpardonable  in 
vi^l^olaing  it  from  the  pubUc. 

The  improvement  consists  in  the  use  of  a  rubber  formed  of  a 
fli^iCful  or  titick  woollen  cloth,  such  as  drugget,  wkich  must  be 
twm  ofi^  the  piece,  in  order  that  the  face  of  the  rubber,  which  i» 
i^ad^  of  that  edge  of  the  cloth,  may  be  soft  and  plianit,  and  OiQt 
huijli^and  •stiff,,  as  would  be  the  case  were  it  to  be  cic^  off,  and 
^mbyf  be  liable  to  scratch  the  softened  surface  of  the  vaxniah. 
13bi0liaite  jbe^eoarefy  bound  with  thread  to  prevent  it  from  un- 
coiling when  it  is  used ;  and  it  may  vary  in  its  size  fronoi  one  to 
diMirmiA^  indituneter,  and  frpm  one  or  two  inches  in  thicluiess, 
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372  Mr.  Gill  on  FrentJi  Varnish  for  Cabinet  Work.  {^, 
iiCor&nc  to  the  lesser  or  greater  extent  of  the  surface  to  1m 
Tvoudied. 

ti-TTift  varnish  is  to  be  stpplieil  to  the  middle  of  the  flat  face  of 
dw  nlbbor  by  shaking  up  the  bottle  containing  it,  as  in  thti  fbouflr 
tteictibed  process  ;  Diit  it  will  absorb  a  much  greater  quantiti( 
than  the  linen  cloUl,  befcffe  recommended,  contd  safely  do ;  ana 
will  continue  to  «iipply  it  e<jMabiy,  and  in  a  due  propoilion  to  tlie 
surface  which  is  oiidergoing  the  process  of  varnishing,  for  a  con- 
siderably longer  period-  .    - 

Tile  rubber  must  next  be  enclosed  in  a  soft  linen  cloth  doubled, 
the  remainder  of  the  cloth  hwiig  gathered  together  at  the  back 
of  the  rubber  ta  form  a  handle  to  hold  it  by,  and  the  face  of  the 
cloth  must  be  moistened  with  a  little  raw  linseed  oil  (which  ataf 
either  be  coloured  with  alkanet  root,  or  not),  applied  upon  tlia 
finger  to  the  middle  of  it,  and  tJie  operation  be  commenced  anri 
proceeded  with  according  to  the  former  directions.  The  work 
to  be  varnished  should  be  placed  opposite  to  the  light,  in  order 
that  the  effect  of  the  polishing  may  be  better  seen. 

In  this  manner  a  surface  ol  from  one  to  eight  feet  square  juay 
be  varnished  at  once,  and'the  process,  instead  of  being;  iimited 
to  the  varnishing  of  rich  cabinets  or  other  smaller  works,  can 
now  be  applied  to  tables  and  other  large  pieces  of  fumitiir«with 
very  great  advantages  over  the  conruuon  way  of  palialiing  wili 
wax,  oils,  &c. 

In  some  cases  it  ii;  preferable  to  rab  the  wood  over  with  aliuJe 
Oil  applied  on  a  litien  cloth  before  beginning  to  varnish,  i 
should,  however,  prefer  the  application  of  the  varnish  C'stupoD 
the  woollen  rubber,  and  part(c\ilarly  in  the  angles  of  framed 
work,  where  it  is  difiicult  to  cause  the  varnish,  applied  in  the 
manner  above  described,  to  penetrate,  and,  theretore,  ehtnikl 
apply  it  alone  without  using  oil  with  it  for  the  first  coiU.  ACain 
rale,  should  the  oil  be  used  first,  I  would  certainly  recomnKBd 
that  the  varnish  be  next  apphed  alone,  previous  to  commencing 
the  polishing  process,  witn  the  application  of  both  varsusb  sod 
oil.  .  .  •'- 

In  recesses,  or  carved  work,  where  the  surface.^  are  not  liahW 
to  wear,  or  are  difficult  to  reach  with  the  rubber,  a  spirit  Tsntiib 
made,  without  lac,  of  the  usual  gum  resins,  and  coiisidcnU|r 
thicker  than  that  used  in  the  above  process,  may  be  appheii  tn 
those  parts  with  a  brush,  or  hair  pencil,  as  is  oommoiiiy  dorift  in 
other  modes  of  varnishing. 

When  works  varnished  in  this  manner  require  to  be  cltased. 
spirit  or  oil  of  turpentine  should  be  used,  as  it  is  not  hahleto 
dissolve  the  vamisn. 

The  employment  of  this  beautiful  procres  is  rapidly  extend in^ 
amongst  us;  and  1  shall  be  glad  if,  through  ^our  chaimet  of 
information,  I  can  contribute  to  render  the  altaiUment  of  the^ait 
easy  to  those  who  may  be  interested  therein. 
_i  cannot  ^^e  avoid  ob&eiviBg,  tha,t  iu  the  Monthly  M^ajilje 
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XatcTj     '  Prnf.'jBerzelius  on  Litkion'  and  Sefw^fW?-, .  .!,,„37§ 

For  laet  month  is  given  tbc  process  for  preparing  the  vamii^^'rM 

communicated  by  me  in  your  Awuih ;  but  «ithout  theihrwlitma 

for  applying  it.     I  tnist"that  the  editor  will,  in  j^iatioe  tattfl 

ra^dei-s,  supply  that  defect,  o\  they  will  derive  but  little  adxMiiii 

tnge  from  the  conimuiiication.         i  am.  Gentlemen,  weii- 

Your  most  obedient  (tervant,  ■  Jlw 

TiipMAS  GiL£<ia 

^  .■.!.» 

I' 

Article  XIV.  i,Y,, 

Additional  Obsen^ntiomi  on  Lilhion  and  ScUniiim.    By  Frofe^'wg^ 


Bcrzeli 


-■iil 


H-Jm  the  Annales  de  Chiniie  ef  de  Physique  for  Feb.  last,  W^ 
harea  letter  from  Prof.  Berzelius  to  M.  BerthoUet,  amiouncii;^ 
the  discovery  of'the  two  new  bodies  of  which  we  gave  an  account 
in  die  last  number  of  the  Annah.  This  letter  contains  some 
particulars  which  are  not  stated  in  the  communication  to  Dri 
Marcet,  from  which  our  abstract  was  taken :  these  we  sha  I  now, 
therefore,  lay  before  our  readers.  With  respect  to  the  neutral 
rialts  formed  with  the  new  alkali,  we  &re  informed  that  the  %id- 
phate  ciystallizes  with  sufficienlj  facility,  and  that  the  crystals 
contain  no  water  of  combination ;  (heir  solution  is  not  precipi- 
tated by  the  muriate  of  platinum  or  by  the  tartaric  acid.  Tne 
nitrate  crystallizes  in  rhomboids,  but  readily  attracts  moisture ; 
0ie  carbonate  crystfdlizes  in  prisms,  but  the  crystals  are  gene- 
rally very  minute.  This  alk^i  was  discovered  m  consequence 
of.  its  great  capacity  for  saturating  acids  ;  (or  the  salt  with  an 
alkahne  base,  which  was  obtained  m  the  analysis  of  the  petalite, 
v€iy  much  exceeded  in  weight  Kdiat  it  ought  to  have  done,  had 
it  heerr composed  either  of  soda  or  potash.  It  was  natural  to 
conclude  that  a  sale  with  an  alkaline  base,  which  is  not  precipi- 
tated by  tartaric  acid,  must  contain  soda ;  this  was  the  opinion 
which  M,  Arfredson*  first  entertained;  but  after  repeating  the 
analysis  of  the  petalite  three  times,  he  was  led  to  snspect  tnftt'it 
contained  something  peculiar;  and  it  was  in  the  further  prosecu-: 
tion  of  the  inquiry  Uiat  the  new  substance  was  discovered.  ',. 
Witi  rtspect  to  its  name.  Professor  Berzelius  remarks  tH^ 
the  denomination  litkioii,  which  they  have  bestowed  upOn  ft  ni 
Older  to  designate  its  origin,  has  a  termination  which  is  accord- 
h^  to  the  analogy  of  the  Swedish  language;  bnt  that  itnujy 
require  a  little  modification  to  adapt  it  to  other  languages;  JK, 
for  example,  in  French  it  should  prdbably  be  called  bthine.  We 
may  suggest  that,  according  to  the  WtlKf  ^'^  ^^  '^^^^  alk^^, 
inJongiishitwillbe^iVA/nff.  '   ''"  ■'  ' 


374  Fraf.  Jienelim  on  Lithion  and  Selenium.        [itfu't, 

„  .Prof.  Beuelius  then  enters  into  a  descriotion  of  the  selcniom. 
fie  inftjnna  us  that  iii  a  manufacture  oi  Bulphuric  acid,  bc- 
iongiag  to  M.  Galm  and  hiniself,  sulphur  ia  hunied  which  ii 

Srocured  from  the  mine  of  Falilim,  and  that  it  deposits  on  the 
oorof  the  great  leaden  chamber  a  reddish  mass,  which  is^tih- 
cipajly  composed  of  sulphur.  From  the  odour  which  this  rtd 
mass  gave  out  when  it  was  burned,  it  was  thought  to  be  tello- 
riom,  but  no  tellurium  could  he  obtained  from  it ;  and  this  indac«cl 
Prof.  Berzehus  to  examine  it  with  more  minuteness,  when  lie 
discovered  the  selenium.  With  respect  to  the  odour  of  GiiS 
substance,  it  is  stated,  that  if  it  sublimed  in  the  air  without tatiiife 
fire,  it  is  evaporated  in  the  form  of  a  red  smoke,  which  baa  i» 
particular  smell.  But  if  the  flame  of  a  candle  be  directed  upon 
it,  or  it  be  heated  by  a  blow-pipe,  it  tinges  the  flame  of  an  azOft 
blue,  and  exhales  bo  powerful  an  odour  of  the  radlsli,  that  n  A 
of  a  grain  be  evaporated,  it  is  sufficient  to  fill  the  air  'of  a'liiiw 
apartment.  Klaproth  has  stated  that  this  odour  is  given  bat  17 
tellurium  ;  but  Bcrzehus  remarks  that  neither  purified  tellurium, 
nor  its  oxide,  nor  its  combinations  with  the  metals,  produces  this 
odour.  In  order  to  produce  this  effect  it  was  necessary  to  encloBe 
a  small  portion  of  tellurium  in  a  tittle  ball  of  thin  glass,  and  lo 
heat  it  with  Bie  blow-pipe,  until  the  tellurium,  being  converted 
into  gas,  penetrated  the  ball  through  a  small  orifice ;  in  this  case 
the  smell  wfta  precisely  the  same  With  that  of  the  new  substance. 
'  If  a  little  muriatic  acid  be  poured  into  the  solution  of  a  sele- 
nate,  and  a  bit  of  zinc  he  put  into  it,  selenium  is  precijpitated  in 
the  metallic  stite ;  at  first  the  zinc  appears  as  if  it  were  covered 
with  a  pclhcle  of  copper,  aftei-wards  the  seleiiium  is  deposited  in 
flakes  of  the  Colour  of  cinnabar.  If  instead  of  muriatic  acid»« 
employ  sulphuric  acid,  the  precipitate  is  made  with  more  diffi- 
culty, assumes  a  ^rey  colour,  and  contains  sulphuret  of  aeleiiinni. 
If  a  stream  of  sulphuretted  hydrogen  gas  he  passed  thrtingh  a 
solution  of  selenic  acid,  the  selenium  is  precipitated  of  an  ora^ 
colour :  it  becomes  red  ft-heii  dried,  exposed  to  heat  it  mein, 
eubtimes,  and  yields  an  orange- coloured  transparent  mass.  It  ts 
stated  that,  although  the  selenium  is  extracted  from  the  pyrites 
which  is  used  to  procure  sulphur  for  the  manufacture  of  sul- 
phuric acid,  still  the  acid  does  not  contain  the  selenium,  bec^e 
the  Sulphurous  acid  has  the  property  of  reducing  the  selenic  acid 
to  the  metallic  state. 

With  respect  to  the  lithion,  or  lithina,  we  may  add  that  the 
discovery  of  M.  Arfredson  has  been  confirmed  by  Sir  H.  DaTy, 
who  has  procured  the  new  alkali,  and  has  found  its  properties  to 
agyee  wiln  those  stated  by  the  Swedish  chemist.  Sir  Humphty 
has  also  succeeded  in  reducing  it  to  the  metallic  state  ;  GthiUt), 
tis  it  may  be  called,  bears  a  strong  general  resemhlauce  toihe 
other  alkaline  metals,  and  especially  to  sodium,  to  which  it;seeibs 
to  be  the  most  nearly  allied, 
"'  Jsata  by  a  leUei  Siom^l 
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the  Jounial  de  Physique  Ibr  February,  that  M.  Vauqwqhn  baa 
also  procured  the  new  alkali,  and  has  recoenized  in  it  peculiar 
properties,  distinct  from  those  of  potash  and  soda.  In  addition 
tp  the  information  which  we  have  obtained  concerning  it  from 
other  quarters,  M .  Vauquelin  states,  that  when  it  is  united  tp 
sulphur  it  produces  a  yellow  sulphuret,  which  is  very  soluble  in 
water,  and  that  it  contains  43*5  of  oxvgen,  a  greater  proportion 
than  is  found  in  the  other  alkalies.  M.  V'auquelin  has  not  been 
able  tjO  detect  any  lithion  in  the  albite  of  Sweden.  M.  Haiiy 
has  determined  the  primitive  form  of  the  petalite  to  be  a  ri^ht 
rhomboidal  prism,  of  which  the  rhomb  is  longer  than  any  which 
have  yet  been  examined. 

The  petalite  V.  as   firsf  described  by  M.  Dandrada,  in  the 
Joum^  de  PhyRique  ;  *  but  the  account  given  of  it  was  so  im»- 

Eerfect  that  it  has  been  Uttle  attended  to,  until  M.  Swedienstemu 
Ltely  sent  sonie  s{>ecimens  of  it  both  to  France  and  to  this 
country. 


Article  XV. 

On  the  Kaleidoscope,    By  P.  M.  Roget,  M.D.  F.It.S.  &c, 

(To  the  Editors  of  the  Annals  of  Philosophi/,) 

GENTLEMEN,  Bernard^street,  Russet-Mguart^  April  3,  1818. 

Tub  ainuising  optical  instrument  for  which  Dr.  Brewster  has 
lately  procured  a  patent,  and  to  which  he  has  given  the  very 
appropriate  name  of  kaleidoscope,  admits,  as  stated  in  the  spe- 
cincation,  of  various  forms  of  construction.  Those  composed  of 
IQOre  than  two  mirrors,  and  which  may  be  denominated  joo/ygomi/ 
kaleidoscopcHy  have  not,  however,  been  so  paiticularly  noticed  by 
the,  inventor,  as  their  superior  practical  utility  when  applied  to 
■the  arts  would  seem  to  deserve.     Some  inquiry  into  the  princi- 

..pies  on  which  they  should  be  constructed  may,  therefore,  oe  not 
iHiworthy  of  occupying  a  place  in  your  journal. 

Tlie  principle  of  tlie  instrument  in  its  common  or  simplest 
iorm,  is  tlie  tormation  of  a  series  of  images  disposed  in  the  cir- 

,  ewnference  of  a  circle  by  the  multiplied  reflections  pf  a  set  of 
objects  from  two  plane  mirrors  inclined  at  a  certain  angle.     It  is 

;  evident  that  in  order  to  obtain  a  regular  appearance  throughout 
the  field  of  view,  this  angle  must  be  an  equal  division  of  the 
circumference,  otherwise  a  broken  portion  of  a  sector  of  the 

ycircle  will  present  itself  at  the  opposite  part  of  the  field  from 
tibuiiJt  which  the  objects  tliemselves  occupy.     It  is  not  quite  to 

.phviouii,  however,  that  this  angle  must  not  mere'"  ^'^  an  ahquot 

^  part  of  the  circumference,  but  that  it  must  ab^  (he  seou- 

circle  equally.    If  this  latter  condition  be  tipt.<  .  Yf^'^tiB 


•  Tol.\\.p.^l, 
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qf^tlMinagM  at-the  extreme  parts  will  not  coalesce,  but:_iK#_ 
(jfferbjp  andconfase  each  other.  This  will  be  apparent  by  coniK 
(teriotg  what  takes  place  when  the  angle  is  12U»,  72.,  40,,  aw< 
^riiioh  are  the  third,  fifth,  ninth,  &c.  j*urU  of  tlie  whole  cirowiu-. 
ference.  The  field  is,  indeed,  regulatly  dmded  into  this  nuwl^f, 
of  BBctore ;  but  the  imagea  of  the  objects  near  the  edges  of  tlw 
BBiTors,  occurring  iu  pairs,  will  not  coalesce  when  foUoweq- 
KUnd  tie  circle.  If  M  M,  for  example, 
}»  the  edges  of  the  mirrors  seen  in  the 
dit^ction  of  the  line  of  their  intersection, 
tfife  images  of  a  and  b,  if  the  divisions  of 
the  circle  he  an  odd  number,  as  five,  will 
pGcrtr  together  on  both  aides  of  the  ra- 
dius R  opposite  to  the  interval  between 
the  mirrors.  On  the  other  hand,  when 
this  mimber  is  even,  as  six,  i^imilar 
images  coalesce,  and  the  optical  illusion 
is  perfect." 

In  the  polygonal  kaleidoscopes,  or 
those  in  which  a  number  of  plane  miiTora 
are  disposed  along  the  sides  of  a  polygon, 
»o  as  to  form  a  hollow  prism,  which 
repeat  the  reflections  in  every  direction, 
and  present  the  appearance  of  an  ex- 
tended plane  instead  of  a  circular  field 
of  view,  we  are  restricted  by  the  above 
coudition  to  a  very  limited  number  of  arrangements.  It  excludes^ 
ia  tlie  first  place,  all  angles  above  90°,  and,  therefore,  all  polyi 
gons  having  more  thdu  tour  sides.  The  st^uare  and  the  rectun^ 
are  the  only  four-sided  figures  which  will  afford  regular  appear- 
aaees.  Triangles,  therefore,  alone  remain ;  and  the  porUcular 
triangles  can  only  be  such  as  are  foimed  with  angles  ' 

of  90°,  60°,  46°,  or  30°,  which  are  the  quotients  of 
180°  divided  by  two,  three,  four,  and  six  ;  other  ab- 
qiiot  parts  of  Uie  semi-circle  being  excluded  by  the 
necessary  condition  that  the  sum  of  the  three  angles 
iliuat  be  equal  to  180°.  We  are,  tlieretbre,  Hmitedto 
the  three  following  species  of  triangles,  which  are 
lepre^f^ted  in  the  margin.  The  first  has  all  tJie  angles 
«qHsl  tift  60" ;  the  second  has  one  of  90°,  and  the 
ft»q  others  of  45°  each ;  and  the  third  has  angles  of 
90P,  60**,  and  30°.  Let  us  now  inquire  into  the 
^cts  resulting  from  each  of  these  combinations. 

I    .;,31itr  square   kaleidoscope,    composed  of  four   mirrors,  proJ 
duces  by  no  means  so  pleasing  an  effect  as  the  othern ;  becouefl 

,   tte.'.iegulavity  of   form   ia  in  general  most  apparent   in  oad 


rf//■n|>r*^nclrtTed  to  each  otlieT  at  a  tWta  &B(^t.    <A^t'^iio«i:*t.\«aii&^  •SOrcvlciL 
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dir^tiofi  GtAy;  and  the  images  arrange  themselves  flii'..'stdf>^ 
withcmt"  any  extended  lateral  connexions.  Of  the  tiiaTigt^ 
kfiileidoscopes,  the  first,  having  for  the  base  of  the  pri^fH  ttnP 
eqnila^rftl  triangle,  produces  very  regulartr  appearances  of 
iitxiagesy  disposed  in  three  lines  crossing  each  other  at  an^eV 
of  60^  and  120^,  and,  therefore^  presenting  connected  triangles; 
The' instrument  in  this  form  niight  be  distinguished  by  the  name 
of  trigo/ioscope,  or  more  shortly  triascope.  The  second  triangle^ 
which  may  be  taken  as  the  base  of  the  prism,  is  the  right-angled 
isosceles  triangle,  that  is,  as  may  be  perceived  by  the  figure, -& 
triangle  comjiosed  of  two  contiguous  sides,  together  with  the 
diagonal  of  a  square.  This  construction  divides  the  field  of 
view  into  regular  squares,  which,  by  their  perfect  symmetry,' 
compose  very  beautiful  arrangements;  and  the  instrument, 
utider  thia '  form,  may  be  denominated  a  teirascope,  since  tile 
predominant  character  of  the  appearances  it  exhibits  is  that  of 
images  grouped  together  by  fours,  and  symmetrically  disposed 
about  the  sides  and  angles  of  squares.  Ihe  third  mode  ofcon- 
struction,  which  takes  for  its  base  the  half  of  an  equilateral 
triangle,  resulting  from  its  division  by  a  perpendicular  from  the 
vertex  to  the  base,  as  is  seen  in  the  third  figure,  afibrds  alsoi 
appearances'  of  great  beauty.  The  predominant  form  is  the 
hexagon,  and  the  images  are  grouped  together  in  compartments 
of  this  figure ;  a  circumstance  which  may  entitle  this  variety  of 
the  instrument  to  the  appellation  of  hexascope;  for  although' 
hexagonal  arrangements  also  occiur  in  the  field  of  the  triascope,- 
they  are  by  no  means  so  striking  to  the  eye,  or  give  so  excluBir^^ 
the  character  of  symmetry,  as  those  which  are  conspicuous  itt 
the  construction  now  described. 

As  a  plane  surfece  of  indefinite  extent  admits  of  subdivision 
by  regular  polygons  of  the  same  kind  only  in  three  ways,  namely, 
by  triangles,  by  squares,  and  by  hexagons ;  so  each  of  these 
modes  of  division  is  the  result  of  a  separate  arrangement  of  three 

£lane  mirrors,  namely,  by  the  triascope,  the  tetrascope,  and  the 
escascope.  Of  these,  the  last  two  appear  more  especially  cdctt- 
lated  for  affording  assistance  to  artists  in  suggesting  omamentsl 
patterns.  All  the  polygonal  kaleidoscopes,  indeed,  have-  ^ 
material  advante^e  over  the  common  one,  in  the  greater  etteA- 
si6n  they  give  to  the  field  of  view.  This  field  W4tild>  in 
theory,  appear  to  be  infinite  ;  but  in  practice  it  soon  becomet 
limited,  n*om  the  great  loss  of  light  attendant  on  repeatdd^ 
reflections.  With  glass  mirrors  the  Kght  still  more  r^piffly 
diminishes  firom  the  polarisation  it  receives  by  bein^  st(bje<!rt8a; 
to  so  many  reflections  from  planes  of  diflisrent  relative  inc£na« 
tions.  Tms-latter  inconvenience  might,  however,  be  obviAlMid 
by  employing  metaQi«rfM|Mtoii.  More  light  being  refleetied  ift' 
proportion  as  the  inujgSPrays  «  '^buque,  the  instruments 

above  descr^^ed  shfrtili^'^    '* »  *Wn  to  aHow  of  gr^at 

dHjqjiify  of  reflectiodi^  ''iSOCAitto&^^Xx^^  . 

if  images  before  tUet  ift  ^«oi\saws^»'^ 
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On  this  account  the  mirrora  should  be  at  least  )une  otteniacb^f 
lODfTi  to  a  breadth  of  about  one  inch,  in  order  to  produce  a 
Buracient  efTect.  The  ill  ti  mi  nation  is  further  extended  by  giving 
tbe  instnunent  the  form  of  a  trancated  pyramid,  iiuitead  of  & 
pnani>  with  the  aperture  for  the  eye  at  the  smaller  eod. 
1  am,  Gentlemen,  your  most  obedient  servant, 

P.  M.ROGILT. 


Article  XVI. 
Analyses  or  Books. 


VrititS  des  Ckaractires  PAywywes  des  Pierrts  Precieuaet,  pour 
""'wreiV  a  leur  Determination  lorsmi'eltes  oitt  ite  tailleee,  P* 
^'^M.  L'Abb*  Haiiy,  ficc. 

To  those  who  are  acquainted  with  the  "  Traite  de  Mine- 
ralogie"  and  the  "Tableau  Comparatif"  of  M.  Haiiy,  tJie 
present  volume  offers  but  httle  information.  In  the  atteiopt  to 
make  a  popular  book,  or  rather  to  lower  the  subject  ta  the 
understanding  of  mere  amateurs,  the  author  has,  in  many  ti>> 
ttauces,  abandoned  the  precise  terms  of  acience,  and  has  fiub- 
Btituted  in  their  place  the  vagueness  of  ordinary  languagie.  lie 
narrow  bounds  within  which  he  has  restricted  bjunselfj  adde4to 
the  very  elementary  form  that  he  has  chosen  to  give  to  his  woiltf 
have  rendered  it  at  once  superfluous  and  defective.  The  deseiK- 
edly  hi^h  esteem,  however,  in  which  the  writings  of  M.  Haiiy 
«e  held,  demands  that  a  summiary  of  Uie  contents  of  the  voluiw 
ifcafore  ua  should  be  kid  before  our  readers. 
^'uAfiiersome  pages,  for  the  mast  part  explanatoiy  of  the  terma 
onpide  use  of  in  crystallography,  the  autnor  proceeds  to  give  a 
Jbiief  description  of  the  speciea  and  principal  varieties  of  ciyntat- 
jitged  gems,  as  far  as  relates  to  their  hgme  and  stiiicture,  wth^ 
-blowing  order :  t(,ipa2,  cjuartz,  zircon,  corundum,  cymophane, 
■pinelle,  emerald,  dichro'ite,  garnet,  essonite,  felspar,  tounoalia^ 
, peridot,  and  diamond.  The  only  novelty  in  tiiis  chapter  i^hates 
to  tbe  structure  of  cinnamon-stone,  called  by  M.  Haiiy  euomU. 
This  nuneral  has  hitherto  been  met  with  only  in  amoipbptiB 
-fagments;  some  of  these  have  afforded  indications  of  «tructuref 
jfitem  which  it  may  be  inferred  that  the  primitive  form  is  a  a^ 
iwawca  with  rhomoic  bases,  the  alternate  angles  of  whioti  are 
Ta2°40',  and77°20'. 

^0/J^  next  proceeds  to  treat  of  the  physical  characters  of  gems, 
,  :4*glOnMig  with  their  habitudes  with  regard  to  light,  under  w^uch 
term  he  includes  the  colour,  properly  speaking,  of  ihe  Bubetaniefih  - 
as  well  as  their  power  of  relucting  and  reflecting  the  rays  of 
ivAt.  Tbe  colours  of  the  ^^m^,  ^^vUv  Ihe  exception  ^  tl^e 
jguneiie  and  the  emeraU,  Ve  aXlitouSRii  to  oi^iikK.  «S.  Ss'ao.xNpfli. 
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when  He  states  that  each  dHference  in  colonr  is  cauBed  b]!' )i 
correftjpondmg  variation  in  the  proportion  of  oizygen,  he  affirmi 
#liat  is  totally  contrarj'  to  chemical  experience.  In  speaking  of 
refracted  lights  he  shows  how,  in  certain  cases,  it  may  be  made 
available  as  a  distinctive  character ;  thus  the  esaonite  (cinnamon- 
stone),  and  the  variety  of  garnet  called  vetmeiUe^  when  viewed 
in  the  ordinary  way,  exhibit  each  tho  same  tinge  of  poppy  red  ; 
but  if  they  arc  successively  applied  to  the  eye  so  as  to  mtercept 
the  reflected  rays,  the  colour  of  the  former  will  be  a  pure  yellow, 
while  that  of  the  other  will  be  orange. 

o 

That  play  of  light,  called  by  the  French  chatoiemetU,  and  for 
which  the  English  language  wants  a  name,  which  contributes 
so  much  to  the  beauty  of  the  cymophane,  and  of  the  star-stone 
corundum,  may  also  be  produced,  it  appears,  in  the  garnet.  For 
this  purpose  a  dodecahedral  crystal  of  garnet  is  to  be  divided  by 
two  paiallel  sections  at  right  angles  to  any  six  of  its  faces ;  and 
the  hexahedral  lamina,  thus  obtained,  on  being  held  between  the 
eye  and  a  caudle,  will  exhibit  the  flame  of  tlie  candle  with  six 
rays  streaming  from  it,  forming  angles  of  60°  with  each  other, 
and  terminating  in  the  angles  of  the  hexagonal  lamina. 

The  characters  of  specific  gra\ity  and  hardness,  which  are  the 
next  in  order,  present  notliing  new.  Double  refraction  is  then 
treated  of,  the  precautions  necessary  in  making  observations 
of  this  kind,  and  the  ambiguities  which  attend  this  character  in 
particular  species.  The  electricity  of  minerals  is  discussed  at 
some  length,  and  a  method  is  shown  of  exciting  this  property 
by  simple  pressure.  For  this  purpose  a  small  prism  of  tlie 
mineral  (calcareous  spar  for  example)  is  to  be  inserted  by  one 
end  into  a  quill,  and  the  compound  bar  thus  produced  is  to  be 
evenly  suspended  by  a  silk  thread  to  any  convenient  support ; 
the  projecting  end  of  the  spar  is  then  to  be  compressed  for  a 
second  or  two  by  the  finger  and  thumb  applied  to  opposite 
surfaces.  As  soon  afterwards  as  all  oscillation  has  ceased^  a 
piece  of  topaz,  or  of  any  other  transparent  mineral,  previously 
excited  by  friction,  is  to  be  brought  near  the  extremity  of  the 
spar,  and  will  immediately  repel  it,  as,  on  the  contrary,  a  piece 
of  amber,  or  of  sealing  wax,  will  attract  it. 

Tlie  last  character  described  is  magnetism,  which,  however, 
is  of  no  great  importance,  being  perceptible  only  in  the  garnet, 
the  peridot,  and  the  essonite. 

An  appendix  follows,  giving  a' very  brief  description  of  corne- 
lians, jaspers,  agates,  and  other  minerals,  which,  though  not 
entitled  to  the  rank  of  gems,  are  used  more  or  less  for  ornameatil 
purposes. 

The  volume  terminates  with  a  tabular  arrangement  of  ^ms 
'and  precious  stones,  according  to '#|MlucolQor,  of  which,  tlie 
foBowing is  an  abstract.  -T-.^'"        uw  .--.•. 

I.  Coh^iri^  M 

Diamond.  '-   .*•  ^    .  - 

White BBppbt&f    Yar. of coraDiteaia  .vs.. 


White  topaz.       ,  .  /: 

Hock  crptal.    Var.  of  quartz. 


II    Red,  mixed  occasionally  with  Violets 
Oriental  ruby.    Var.  of  corundum. 

Brazilian  ruby.    Var.  of  topaz. 

Sirian  garnet.     "^ 

Bohemian  ditto.  iVar.  of  garnet. 


«  ■  I 

;  ■.  •  ; . '  1  .  '  ^ 

r  -i 


Lmet.     "^ 

n  ditto.  iVar.  of 

litto.      J 


Ceylon  ditto, 

Purple  tourmaline,  from  the  United  States."*^ 

Rose  tourmaline,  from  Brazil.  >Var.  of  tourmaiine. 

Violet  tourmaline,  or  siberite,  from  Siberia.  J 

IIL  Blue. 

sir*'"- ^- °f 'o"-^--         ■.    ■ 

Ber]^.    Var.  of  emerald. 
Tourmaline,  from  the  United  States. 
Saphir  d'eau.    Var.  of  dichroite. 

IV.  Grten, 

Oriental  emerald.    Var.  of  corundum. 

Peruvian  emerald. 

Emerald  of  Brazil.  1  ir  «  ^r*^         r 

Ditto  ofthe  United  States.  jVar.  of  tourmahuc. 


<       .• 


V.  Bluish  Green. 

Oriental  beiyl.    Var.  of  corundum. 
Srberisfh  aquamarine.    Var.  of  emerald. 

>  VI.  Ytlhw. 

Oriental  topaz.    V^.  of  corundum, 
Bi^an^topaz 

T.*  Vat.  of  emerald. 


J^gqbn,  of  Ceylon. 


.."'■■ 


'<..-• 


to.  '    ,  :..  VIL  Yellowish  Green,  - 


.      *  A.'.1JI/>J« 

* 


CWehtaf^ridot.    Var.  of  corundum. 

&faflS!^fi?lite     }Var.  of  cymophane. 

B^l^^-V^.  of  emerald.  '     '■ 

Jargoon,  of  Ceylon.  ..„ 

Pferttofc^  Wr  G^ykmV    V«r,  of  tourmaline.  -  V  '  -  i-^^q^'c  na 

Ameibyat.    Var.  of  quaiti.  - 
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IX,  Brownish  Red,  and  Oranse*      .     ■'    ^'r   L 
Hyacinth.     Var.  of  essonite.  ,  -• 

Hyacinth.     V^wr-of  jargoon.  -        ,         '       ^ 

Venneille.     Var.  of  garnet,  .......  ^    -.  .\ 

Tourmaline.  '        . 

X.  Gems  characterized  by  particular  Plays  of  Lights 
Starstone  ruby.        ^ 

Oriental  girasol.      ) 

Opal- 

Moonstone.    Vai*.  of  felspar. 

Oriental  aventurine.    Var.  of  felspar* 

XI.  Opaque  Gems. 

Turquoise  de  la  vielle  roche.    Sky  blue,  greenish  blue.  , 
Ditto  de  la  nouvelie  roche.    Deep  blue,  pale  blue,  greenish  blue^ 


Article  XVII. 

Proceedings  of  Philosophical  Societies •  / 

ROYAL   SOCIETY.  >. 

April  2. — A  paper,  by  Mr.  Joseph  Swan,  was  read^  giving  aa 
account  of  a  new  method  of  making  anatomical  preparations. 

On  the  same  evening  a  paper,  by  Dr»  Johu  Davy,  was, read^. 
on  the  urinary  organs  and  secretions  of  some  of  the  ami^t^ia.  !te: 
several  species  of  serpents,  which  were  examined  by  tke  aullidr, 
the  kidneys  were  found  of  very  considerable  size,  and  of  a  long 
and  narrow  form.    Ducts  proceeded  from. them  to.  thQ,  liiretejrs^, 
which  last  terminate  in  what  appeared  to  be  a  distinct. r^Ci^ptacle^v 
communicating  with  the  rectiun  by  a  sphincter.    A  white  majEt^i^ 
is   deposited   in  the   urinary  passages,  which  ia  ^K^casio^isdl^v 
expelled  by  a  kind  of  extraordinary  effort,  and  which  cbnsisisr^oC' 
unc  acid.    The  urinary  organs  and  secretions  of  Uzards  were   - 
found  to  be  neariy  similar  to  those  .of  serpents; .. 3^  ^flvKb^ 
appears  to  contain  no  urea.  »   ;  -  v       ;  j- 

April  9. — A  very  import^t paper,  by  Sir  H.  Davy^  waa  re^d^  i^ 
contirinin^an  accoimt  of  a  senes  of  expeDIne^tsp^'t]il9C0,a^^£^^ 
nations  ot  phosphorus  with  oxygen  and  chlorine.     ^- *  | ;   : «  ^-^  :A. 

The  author  commences  by  noticing  some  late  ahalyses  pif^3pf^ 
phosphoric  compoimds,  wbioh  have  .be^  mada .  by  Prolf^gori! 
Berzelius  and  M.  Didong,  which  d^er  both  from  each  other  and 
from  Sir  Hmnphry's  former  results.    This  circumstance  induced 
faim  to  reconsider  the  sul;;j<$f;^;w<jl;es|itcl^l^'c^\%t^^ 


f- ; 

I." 


3S2("  Proceedings  ^f  Philmophi^ti  Smities.  [M^{f^! 

diftppyer  the  composition  of  pho8pfax>ric  acid.  The  beat/wmyiiCfl- 
accomplishing  this  he  found  is  to  burn  the  vapour  of  phosphoBub^ :>? 
as  it  iasuea  from  a  small  tube^  in  oxygen  ga«»     By  adoptiOg^thW 

?]^OceBs  he  detennined  its  composition  to  be  100  phos{)lKyn]ia'40: 
34*5  oxygen.  He  then  examines  the  composition  (n  pfaospteNrbiilfj 
acid,  which  is  supposed  to  contain .  half  as  much   ozy^h  Mi 
enters  into  phosphoric  acid.     Sir  H.  Davy  then  enters  upoD^.tta.: 
consideration  of  the  acid  which  was  announced  by  M.  iXdon^ 
under  the  title  of  hjrpophosphoric  acid ;  he  is  disposed  to  ludsutsi 
of  its  existence  as  a  proper  chemical  compound  ;  but  he.  thiidts 
that  the  analysis  of  it  given  by  M.  Dulong  is  not  correct.    Wj&- 
respect  to  the  phosphatic  acid  of  the  French  chemist.  Sir  H;  Sal^ 
does  not  think  that  its  existence  is  substantiated  as  a.  proper  . 
chemical  compound.     From  a  comparison  of  different  exp^- 
ments,  made  on  various  compounds  of  oxygen  and  phosphon^ 
the  author  assigns  45  as  the  equivalent  number  for  phosphomifs  y 
and  proceeding  upon  the  principle  that  the  oxygen  and  hydrogen 
in  water  exist  m  the  proportion  of  15  to  2,  he  gives  the  following 
proportions  :  in  the  hypophosphoric  acid,  the  proportion-wfll  be 
45  of  phosphorus  to  15  oxygen ;  in  nhosphorous  acid^  45  to  30.; 
and  in  phosphoric  acid,  45  to  60.    On  some  future  occasiofn  we 
hope  to  give  a  more  complete  account  of  this  veiy  valuable 
and  elaborate  paper,  which  we  conceive  to  be  one  oi  the  most 
perfect  specimens  of  analytical  research  that  the  author  has  pn>- 
duced. 

April  16. — A  paper,  by  Dr.  Granville,  was  read,  on  a  particular 
malconformation  of  the  uterine  system  in  women,  and  on.  some 
physiological  conclusions  to  be  deduced  from  it. 

The  case  consisted  of  a  female  whose  uterus  wa&  found  after 
death  to  have  been  entirely  imperfect  on  one  side,  and  to  have 
had  one  set  only  of  the  lateral  appendages ;  yet  she  had  been  dia 
mother  of  11  children,  some  of  each  sex,  and  was  delivered  of  a 
boy  and  a  girl  at  one  birth.  This  case  completely  proves  dw 
fanacy  of  a  physiological  hypothesis,  which  has  been  proposed^ 
that  uie  two  sexes  are  formed  on  separate  sides  of  the  utediw 
system. 

lOn  the  same  evening  a  paper  was  ako  read,  by  Mr.  Pond^  or.. 
the  parallax  of  a  Aquilaa,  in  which  the  author  rdates  some  late  : 
observations  which  he  has  made,  which  cause  him  to  doubt.tha 
correctness  of  Dr.  Brinkley's  conclusions  on  this  subject.  .    .  : 

ROYAL   ACADEMY    OF    SCIENCES    AT    PARIS,  :.  : 

Jan*  5,.  ISIS.'^-M.  Vauquelin  was  nominated  Vice-Pceaidenti ;: 

M.  Foucier,  in  the  name  of  a  committee,  read  a  report^oaaI' 
pinze  to  be  offered  on  the  subject  of  statistics.  .A  -, . ;: 

Dr.  Thomas  YouDg^  Secretary  of  the  Royal  Sodetyofixundbify!: 
was  elected  a  corresponding  member  in  the  section  ofonateni^j 
philnsophy.  .::!;: 

CanKUttees  -were  a:ppQuite!&r\q{  \ydiijc^\.  Xjeii  ^ii^oeosA  th&iottioiiB  '^ 
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ofitkersweml  candidates  for  the  prizes  offered  ia  natond  philo^v 
BOfbyy^ikfitiiGwsJdcBf  and  chemistry.  *  ::  ^.  j* 

-Jttli;:ikl2^*^Co]nimttee8  were  nominated  to  draw  np  reports  ca  ' 
thcrJsnbj^Gto  and  conditions  of  the  prizes  for  next  year^^  and  ta  : 
adttttC^the  medal  of  Lalande. 

M.<  Percy  made  a  report  on  several  works  and  collectiohs 
rebtive  to  medicine. 

Jm.  19.— M.  Pons,  Directeur-^joint  of  the  Observatoiy  of 
BftuMffles,  announced  that  he  had  discoTered  a  new  comet. 

Several  memoirs  and  machines  were  referred  to  the  consider* 
atiim  ^f  committees. 

M.  Caochy  gave  in  a  memoir  on  the  integration  of  a  particular 
class  of  difierential  equations. 

A  paper,  by  M.  Lacoste,  M.D.  entitled  ^'  An  Essay  on  tha 
Mewasof  preventing  the  Violence  of  Storms  and  the  Production 
of  Hail/^  was  read,  and  referred  to  a  committee. 

Jan.  26^The  Minister  of  the  Interior  requested  the  Academy 
to  nominate  a  candidate  for  the  situation  o(  second  Professeur 
4i(^ntiaibB  School  of  Pharmacy  at  MontpeUier. 

M.  Devaux  gave  in  a  memoir  on  the  glands  of  vegetables.    - 

M.  VauqueUn  read  a  memoir  on  the  influence  of  the  metals  in 
the  production  of  potassium  by  means  of  charcoal. 

A  letter  from  M .  Dupin  was  read^  containing  an  analysis  of  a 
work  which  he  has  recently  composed,  entitled  "  Premier  Voyage 
en  Angkteire"  The  object  of  this  work  is  to  describe  the 
maoQiimctories  and  pubhc  works  of  England  as  far  as  the  author 
has-had  on  opportunity  of  examining  uiem. 

The  docks  of  the  port  of  London  are  first  treated  of.  M,  Dupin 
particularly  notices  the  superiority  in  the  construction  of  these 
docks  over  similar  works  in  France,  depending  on  the  curviU- 
near  form  of  the  masonry  with  which  the  sides  of  the  docks  are 
lined,  and  on  the  employment  of  the  same  principle  in  the  con- 
jBtmetion  of  the  locks.  He  notices  also  the  employment  of  the 
st^am-engine  in  hydrauhc  constructions  for  all  work  which 
recpires  great  and  long  exertions  on  one  spot,  as  in  pumping,  &c. 

The  habitual  use  of  iron  rail-roads,  the  ease  witn  wnich  tbey 
are  tdcen  up  and  laid  down,  and  the  great  facilities  thus  afforded 
for  conveying  btdky  commodities,  such  as  coals,  limestone,  iroa  : 
of6t  &Ci  are  next  described. 

The  improved  dredging  machines,  worked  by  steam,  fiurcleaiv- 
ing  accumulations  of  mud  in  docks  and  rivers,  and  for  removing 
banks  of  gravel,  and  of  other  loose  materials  which  impede  inland 
naidgaticm,  are  noticed  by  the  author  with  much  approbatiion. 
He  WDtices  also  tiie  employment  of  the  diving  bell  as  a  substi- 
tute for  caissons  in  building  under  water,  and  m  recovering  fhrnr  • 
th/si'hottam  of  die  sea   in  harbours,  and  roadsteds,  an^^ 
cannon,  and  the  contents  of  sunken  vessels.     M.  Brand 
chines  for  cutting  veneers,  for  planing  and  sawing  woi 
next  noticed ;  and  the  report  condudea  witjia.  d»ac\!G^iiiia 
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inproremeBts  lately  iiitrodnced  by  Mr.  Seppines  in  tW  am 
ttructiuti  of  the  IVanie-work  of  lui^e  ship,  and  which  M.  Dopjl 
has  in  rain  endeavoured  to  estiuilieh  lu  the  uaval  arsemll  of 
Fiance. 

Feii.Q. — M.  Percy  delivered  ia  the  report  of  a  comauttev  on 
■l  memoir  by  M.  Uonx  on  the  operation  for  the  cataract. 

The  object  of  this  paptr  is  u  comparison  of  the  two  metheA 
at  present  in  use  of  operating  for  the  cataract,  naiitely,  by  iSHnit- 
tion  ur  depression.  He  observes  first,  that  each  method  bu 
been  long  practised ;  Phitoxenus,  '270  years  before  the  Chriatiu 
era,  having  operated  by  depression;  aud  Autylus  hsnDg 
employed  the  inetliod  by  extraction  nem'  the  eud  of  the  fint 
century.  M.  Roux  is  un  advocate  for  tlie  method  by  extiactitHif 
ftudslatesthatoutofdUOoperatioQsperformedbyliim,  fortheiBCBt 
put  ou  hospital  patieuts,  400  have  been  attended  with  eucetA 
The  committee,  in  their  report  on  this  paper,  state  that  out  o£  Qf 
Operatiomi  performed  at  the  Motel  Dieu  by  the  method  >.H 
depression,  48  have  completely  succeeded.  Hence  they  (XinoluA 
that  a  rational  practitioner  will  not  bigotedly  confine  IiIdimU  to 
either  of  the  two  methods,  but  will  be  determined  in  each 
by  particular  circumstances.  .    , 

JVt.  Lami;  read  a  memoir  oh  the  deUrminatioii  of  siirfucet  afttii 
tecond  degree  ht/  descriptive  geometii/.  This  paper,  and  that  <jf 
M.  Devaux  on  the  glands  ot  vegetables,  already  noticed,  were 
referred  to  special  coaimittees. 

In  compliance  with  the  invitation  of  the  Minister  of  th« 
Interior,  tlie  section  of  chemistry  recommended  M.  Duportalfor 
the  office  of  Pnfeisseur-adjoint  to  the  School  of  Pharmacy  it 
Montpellier. 

M.  Laplace,  in  the  name  of  a  committee,  proposed  aa 
subject  of  a  prize  for  the  next  year,  the  construction  of  I 
tables  from  theory  alone. 

fefi.y. — M.Percy,  in  the  name  of  a  committee,  made  a-K 
on  the  medical  propertie.s  of  the  preparations  of  gold.  i 

Dr.  Chreatien,  of  Montpellier,  has  of  late  exerted  hiim^tt 
restore  to  medicine  tlie  preparations  of  gold,  which,  althM{|l 
highly  extoUed  by  the  older  physicians,  have  wholly  disappcmwi 
from  modem  pharmacopceias  ;  the  committee,  in  order  to  CfaaM 
themselves  to  form  an  accuiute  judgment  on  the  subject,  bMt 
made  experiments,  from  which  they  conclude  that  the  salts  tarn 
other  preparations  of  gold  have  a  decided  action  on  the  vsiwM 
economy,  which  it  is  well  worth  the  while  of  medical  [n^ctitHnietf 
carefully  to  inTestigate.  They  have  tlieniselres  ascertaioe^  tltfj 
friction  of  the  tongue  aud  gums,  with  four  grains  of  powder  W 
gold,  will  (aa  stated  by  Dr.  C).  produce  sometimes  a  copio^ 
ptyalism,  sometimes  abimdant  alvine  evacuations,  and  somatinA 
profuse  perspiration.  1 

M.  Rtsso  presented  a  memoir  entitled  "  Coupd'ait  gtoiogiqat   ' 


'*  'l$5iGKnHl,%^ttfiniai^  of  k  committei^^  cmiiieiiori  Teidb% 
"ya  a  nieittair  by  M.  Vicat  oa  the  compoei1ienaf*tiioflHi 


W  JU^4&---Jiii>I)tMBH  re^  onthephnet  CereB,    riS 

M.  Chevreul  fead  his  seyenth memoir  mr  les  corps  gras,'  •-■.^ 
v->]fi>^titiafd  fimshed'^fais  report  on  M.  Vidat'ft  memoir- oh 
aKnrtwTB  and'Cemettls.  The  memokr  having  been  vpprortAhf 
lh#:J^jcfld6iny,  -was  ordered  to  be  printed  among  the  Kecewl4e8 
SMitui  Bftrangehi. 

«''A  iMer  from  M/  Gagmard-Latour  was  read^  on  a  hydraulic 
jnaohine  for  raising  wat^  by  the  explosion  of  successive  portion^ 
0#*«pour. 

' ' '  M.  MoHcfaini  writes  word  that  his  experiments  on  the  magnetic 
|p<iw^'of  the  violet  rays  continue  to  be  fittended  with  success. 
•'M.  Oivier  commumcated  some  observations  on  several  iBCulb 
of'  tile  ourang-ontangy  from  which  he^  concludes  that  th&  E^ 
lifdilBUlf  anilndls  hitherto  described  under  this  name  are  probabfy 
Oiily  ybtlng  specimens  of  the  large  species  of  monkey^  called 
PotoobvWurmb. 

Jw.  23. — M.  Dumeril  read  a  report  on  certain  pieces  of  appa- 
ratusy  presented  byM.  feriz^-Fradin,  for  the  purpose  of  purifying 
foul  air. 
*  Mi  Dnpinreada  tiotice  of  his  second  voyage  en  Angleterre, 
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SCIENTIFIC   INTELLIGENCE^  AND   NOTICES   OF   SUBJECTS 
S.:-        .    .  CONNECTED    WITH    SCIENCE. 

1.  On  the  raising  of  Olive  Trees.* 

^>,!Ir^ls  have  been  frequently  made,  but  without  success,  to 
mwij^y  the  olive  by  sowmg  the  seeds  ;  it  has  always  been  found 
19^f^9aaxy  either  to  employ  cuttings,  or  to  procure  wild  plants 
4^L  d^e  woods.  One  of  the  inhabitants  of  Marseilles,  a&to- 
Q|^||e4  tQ:  find  that  we  cannot  obtain  by  cultivation  what  nature 
ywdftcea  spontaneously,  was  led  to  reflect  upon  the  manner  i^ 
vdyjjph.the.ifnld  plants  were  produced.  They  proceed  from  the 
^lOllieWy  wliich  kernels  have  been  carried  into  the  woods,  and 
MffA/tWe  by.  birds,  who  have  swallowed  the  olives.  By  me 
i^^ldi^^^on,  these  olives  have  been  deprived  of  their  natural 
fKlft'Md  tbe  kernels  have  become  permeable  to  the  moisture  of 
tiia;9iuith,  tha  dung  of  the  birds  ha3  served  for  manure,  an,4> 
IWr^f^,  iiie  soda  md^h  this  dung  contains,  by  combining  witb 
iHPtWtom  of  the  oil  which  haa  escaped  digjestion,  may  also  mvpii^ 
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^gfiftfuoaiiittr,  From  these  consideratiQOs  the  foiOovuis  *Xftt^- 
ngjeDte  were  made.  '  V 

^^  \A  muiibef  of  turkeys  were  caused  to  swallow  ripe  oUyea  j  t^t 
P^UVg  was  collected,  containing  the  kernels  of  tlie^e  olives.  Ue 
jyikols.  was  placed  in  a  stratum  of  earth,  uid  was  freqij£D% 
.l^:»tered.  The  kernels  were  found  to  vegetate,  and  a  ouinbei  w 
youn^  plants  were  procured.  In  order  to  produce  upon  olives 
VI  e^ct  einiilar  to  tnatwhicb.  they  experienced  fromthe  digestirt 
power  of  the  stomach,  a  quantity  of  them  was  maceratecT  in  ao 
alcaline  lixivium ;  they  were  then  sown,  and  olive  plants  weie 
produced  fixim  them  as  in  the  former  experiment. 

This  ingenious  process  may  be  regarded  as  a  very  impoitaAt 
discoveiT)  £uid  may  be  applied  to  other  seeds  besides  that  c^f  the 
olive,  which  are,  in  the  same  manner,  so  oily,  as  th&t,  exc^ 
under  some  raxe  circumstances,  the  water  camiot  penetiate 
them  and  cause  their  development.  Of  this  descriptjon  is  t^ 
nutmeg,  which  will  seldom  vegetate  in  our  stoves ;  but  wtuc^ 
perhaps,  would  do  so,  was  it  submitted  to  the  action  of  ;lhe 
stomach,  or  of  the  alkaline  solution. 

U.  On  the  Gas  Blow-Pipe. 

(To  Dr.  Thomson.)  j 

SIR,  Glaigmt.  Nov.  SO,  ISIt. 

If  VOW  judge  tlie  following  ideas  worth  a  place  in  tiie  Aiyt^ 

bf  Philosophy,  or  othenvise  useful,  tliey  aie  at  your  disposal,    \ 

I  am,  Sir,  your  obedient  servant,  ,    ,„ 

j,;^  James  Watt,  M.]).;o 

^,  The  powers  and  facilities  of  chemical  analysis  have  been  (jf 
late  much  improved.  Heat  and  chemical  mixtui'e  being  ySf 
great  agents  in  this  analysis,  whatever  augments  those  poiyeiu 
or  facilitates  theJr  a|^lication,  must  also  aid  in  effectuig  ,th« 

{)rocess.  The  powers  of  the  solar  burning  lens,  or  mirror,  hfw 
ong  ago  produced  effects  far  beyond  the  reach  of  fiiel  i|u 
fiimaces.  The  expensive  nature  of  this  apparatus,  hoWey^ 
liniited  its  use,  and  chemists  had  to  regret  that  the  san^  ^K 
»nd  munificence  which  had  been  employed  to  extend  the  pQnetr 
of  the  telescope,  had  not  been  also  employed  to  funuQb-a  f^^ 
^ical  instrument  of  analogous  power  in  the  solar  lens  and  b' — 

-The  powers  of  galvanism,  as  an  instrument  or  aid  in  ani^., 
^  little  room  for  regret  in  this  respect.     The  alkalie^  a 
several  of  the  earths  were  decomposed,  and  their  metallic  W 
fliacovered.     This  power,  however,  is  both  expeixsfve  a^, 
iSnited  application.     But  though  galvanism  is  so  expenaiTei  Su,., 
capable  ot  operating  on  only  smaff  quantities  of  matter,  its  buCt, 
cessfiil  application  to  chemical  analysis  was  deservedly  jiai^^4& 
liiBft'king  an  era  in  science,  and  celebrated  over  the  civi^B^ 
i*.prld,      ,     .  ,  '■,'■■  ,j 

.^^/^^'i^*'W^"'i  ^  tfie  progrew  of  impxovenient,  ttatt^flj 


-  naft'datWiJty 'tfr  -revftal  of  the  iise  of  a  miifMre  of  fliiwe 'fiSis 
vriiich  contaio  the  jjigredieots  of  water,  applied  by  the  WoW-i^pe 
'to  proinote  x;ombustion,  w  likely  to  supersede  the  trnpioymeht  pf 
"^jUTRiiism  in  chemica!  operations;  The  degree  of  heat  tfi&a 
.■^ilstfthjed  is  sufficient  to  fuse  or  resolve  substances  the  md'st 
'  refigctory,  and  the  application  of  a  blow-pipe  is  a  simple  inarii- 
'pislation. 

The  great  difficulty  in  the  use  of  this  gaseous  mixture  arises 
from  its  very  expiosive  quaUties  ;  and  the  hazard  of  the  ignition 
pasBiog  backward  along  the  tube  of  the  blow-pipe  to  tlie  maga- 
zine. From  the  combustible  nature  of  the  mixture,  it  should 
seem  wonderful  that  it  could  have  been  used  once  without  ex- 
jplosion.  Perhaps  it  was  owing  to  the  rapidity  of  the  gag  issuing, 
"eatceeding  the  velocity  with  wliich  the  ignition  could  pass  a^^list 
IJhe  direction  of  the  current  backwards  to  tlie  gasometer,  if  s^ 
the  danger  must  increase  as  the  gasometer  becomes  exhauKtect, 
lUtdas  the  issuing  current  becomes  less  rapid.  ' 

-  To  obviate  the  danger  arising  from  this  tendency  of  the  gaaecmi 
tnixture  to  explode,  various  contrivances  have  been  adopteil. 
Some  to  secure  against  danger  in  case  of  explosion  taking  place ; 
some  to  prevent  its  occurrence.  The  latter  object  is  certainly 
th^  most  important. 

.  Tliis  object  baa  been  attempted  to  be  gained  by  interposing  a 
fend  between  the  lamp  and  gasometer.  A  partial  explosion, 
howeyer,  might  agitate  the  fluid,  or  displace  a  quantity  of  it,  and 
occasion  inconvenience  or  danger.  The  addition  of  the  principle 
of  the  safety  lamp  seems  the  most  promising  expedient.  The 
wire-gauze  lamp  prevents  explosion,  by  coohng  the  eaa  down 
below  the  exploding  heat,  as  it  passes  the  meshes  of  the  gauze. 
To  gain  the  same  end,  in  the  use  of  the  gas  blow-pipe,  one  phi- 
losopher has  proposed  a  fagot,  or  bundle  of  small  tubes,  to  he 
pnclosed  in  a  larger  tube,  and  the  gaa  to  pass  through  these. 
I^ftlbther  has  proposed  to  enclose  in  the  tube  tlirongh  which  th« 
gsfe  passes,  a  number  of  folds  of  wire  gauze.  Either  of  these 
^jMedients  seems  capable  of  affording  the  desired  security,  if  the 
plan  be  perfectly  executed, 

'  fiiita  still  more  simple  and  facile  apparatus  presents  itsehl  It 
tB  to  hiake  a  pretty  long  portion  of  the  tube  through  which  the 
^a^passes,  sufficiently  wide,  and  to  enclose  in  it,  instead  of  a 
Nffldle  of  tubes,  or  a  quantity  of  wire  cloth,  a  bundle  of  wPreg 
maced  longitudinally.  Tlie  tubes  formed  by  the  interstices  of 
these  wires  are  of  a  much  better  form,  and  in  proportion  to  their 
CiH)acitypr»sent  a  much  greater  cooling  surface,  than  cylindricai 
^bes.  The  apparatus  is  of  the  easiest  constructioti.  Its  powers 
ail  a  "safe-guard  tnny  be  ahuost  indefinitely  augmented.  The 
^es  may  be  used  Veiy  fine,  and,  perhaps,  may  be  advantage-' 
OtwSJ  twisted  ,-  tile  fagot  of  wires  m»y  be  increased  at  pleaaw'e, 
both  in  number  of  threads  and  in  their  length  ;  and  hi  each.jOP 
tRese'VajBi  or  by  them  all  combined,  the  powers  of  this  ai;^- 
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The  same  jnmciple  may  be  applied  in  various  other  foma;. 
*rB-  **"^  *^'  **°  p(Ji*hed  metallic  plates  might  be  fiirrmfei 
W1&  interaecting  lines.  The  plates  might  thpn  be  apfdied  to 
efldh  'fttfier,  ffnd  tfaeir  edo;eE  soldered  or  cemented  together,  ex- 
cept at,  two  points,  one  for  the  entrance  and  another  for  the  WW 
erf' the  gas.  ITieae  plates,  thus  applied,  would  form  a  part  of  tilt 
passage  between  the  lamp  and  gasometer.  This  loo  iscapablf 
of  augmentation  at  pleasure.  Both  this  and  the  tube  with  viaei 
might  be  easily  surrounded,  whea  in  use,  with  cooling  or  freeriii| 
mixtures.  By  such  means  the  powerful  aid  of  the  gasblow-{Hpt 
may  be  obtained  with  agreai  degree  of  safety. 

r  III.  Geological  Description  of  Hiittott's  Island.*  , 

t  ,^This  island  is  situated  near  the  western  coast  of  Cores,  36^ 
IP'  Dortli  latitude,  and  126°  13'  east  longitude.  The  N.E.  end 
ifi  composed  of  a  fine-grained  granite,  the  middle  of  the  islud 
of  a  brittle  micaceous  schistus  of  a  deep  blue  colcnr,  the  stnth 
are  nearly  horizontal,  but  dip  a  httle  to  the  S.W.  This  body  of 
strata  is  cut  across  by  a  granite  dyke,  at  some  places  40  feet 
wide,  at  others  not  above  10;  the  strata  in  the  vicinity  of  tiie 
dyke  are  broken  and  bent  in  a  remarkable  mamier ;  this  dislocs^ 
tion  and  distortion  do  not  extend  far  from  the  walls  of  the  dykt^ 
but  veins  of  granite  branch  out  from  it  at  a  ^eat  distance,  Varji» 
ing  in  width  from  tliree  feet  to  the  hundredth  part  of  aJi  iAeh't 
tlie  dyke  is  visible  from  tlie  top  of  the  cliff  to  the  water's  edgU 
but  does  not  reappear  on  tlie  corresponding  cliff  of  an  island 
opposite  to  it,  though  distant  only  SO  yards.  This  i&lajM  it 
composed  of  the  same  schistus,  and  is  cut  in  a  vertical  direotlM 
by  a  whin  (^ke,  four  feet  wide,  the  planes  of  whose  «d«b'iUl 
N.E.  andS.W.  being  at  right  angles  to  those  of  the  great  gcfthite 
dyke  in  the  neighbourhood,  which  run  S.E,  and  N.W.  '  ?9to 
strata  contiguous  to  the  whin  dyke  are  a  good  deal  twistted  an^ 
broken,  but  not  in  the  same  degree  as  at  meir  contact  *idi  tilf 
granite  dyke.  >  ■■■    nU 

The  wnin  dyke  is  formed  of  five  layers  or  sets  of  pri8kn» ItV! 
across  in  the  usual  way.  Beyond  the  small  island  cut  bytill 
whin  dyke,  at  the  distance  of  only  40  or  50  feet,  we  came'tO''at'i 
island  rising  abruptly  out  of  the  sea,  and  presenting  a  high,  n^gil 
ditf  of  breccia,  fronting  that  on  which  the  granite  dyke  R  ti 
conspicuous :  the  junction  of  this  rock  with  the  schistits  eaHI# 
Ihe  granite  and  the  whin,  would  have  been  hitere^tingi^' mI 
although  we  must  have  been  at  times  within  a  few  yvtdA  of^fc 
the  actual  contact  was  every  where  hid  by  the  eea.  ■     ■■';<!? 

The  whole  of  the  S.W.  end  of  this  ielan'd  is  formed  of  teewil^ 
b^ng  an  assemblage  of  angular  and  water-woiii  pieces  ot  sdii)^ 
tjM,  quartz,  and  some  other  rocks,  the  whole  having  1he(tpp«*H 
Mice  of  a  great  shingle  beach.    The  fi-agments  oi'  theJfiotflitttf 
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tt  ^B  rock  trh  similar  to  that  which  fbnn&f  the  cliff  <first 

idboktaof. 

-"••th*  'Jfirincipal  island  was  named  bjr  its  discoverers  after  the 

i6I^Iebrated  Dr.  Hutton^  from  the  disposition  and  relative  situaticm 

^jfte  strata  beings,  as  was  supposed,  most  easily  accomited  foir 

i^n  the  hypothesis  of  their  igneous  origin. 

^'^  On  M^allie  Watering  {Moire  Met allique).  ByM.Baget.« 

Metallic  watering  is  a  new  art,  which  was  discovered  by  acci- 
dent ;  it,  depends  upon  the  action  of  acids,  either  pure,  pr  mixed 
together,  and  in  different  degrees  of  dilution^  on  alloys  of  tin. 
Tlie.varie^  of  the  designs  resembUng  mother-of-peari,  and 
teflecimg  tnd  light  in  the  form  of  clouds,  and  the  multiplicity  of 
Ihft'.ob^cts  of  brt  which  are  executed  with  the  substance,  have 
drawn  upon  it  the  attention  of  the  admirers  of  new  discoveries.' 
It?  The  first  ftttempts  that  I  made  to  obtain  this  metallic  watering 
lunle  not  bceti  altogether  unsuccessful,  and  believing  that  they 
may  prove  of  some  benefit,  I  shall  describe  the  different  mixtures 
sriufih- 1  employed ;  it  is,  however,  ne(iessary  to  observe  at  the 
fMBla^,  Hiat  the  English  tinned  iron  is  preferable  to  the  French^ 
n  dliiB  last  is  not  capable  of  producing  such  beautiful  forms, 
pjff^.  mixture :  we  must  dissolve  four  ounces  of  muriate  of 
IMKlft  in  eight  ounces  of  water,  and  add  two  ounces  of  nitric  acid, 
fiecimd  mixture,  eight  ounces  of  water,  two  ounces  of  nitHc 
Aipidy;  and' three  oimces  of  muriatic  acid.  Third  mixture,  eight 
flonoesiofl  water,  two  ounces  of  muriatic  acid,  and  one  ounce  of 
fridpliiiric  acid. 

oifiPimcetf.''— One  of  these  mixtures  is  to  be  poured  warm  upon  a 
•IfAet  of 'tinned  iron  placed  upon  a  vessel  of  stone  ware  ;  it  is 
jNnired  on  in  separate  portions,  until  the  sheet  be  completely 
fvMe^d ;  it  is  then  plunged  into  water  slightly  acidulated,  and 
washed.  The  watenng  mat  I  have  obtained  by  the  action' c(f 
tbelBe  different  mixtures  upon  tinned  iron,  imitated  very  closely 
IMiiltber^f-pearl  and  its  reflections ;  but  the  designs,  although 
inKri0d>  were  cpite  accidental,  or  rather  depended  upon  me 
tr^t^tw  in  which  the  tin  crystallizes,  at  the  surface  of  tne  iroii^ 
in  ecHuing  out  of  the  bath  in  which  it  is  tinned,  and  does  not 
mesent  to  the  eye  any  thing  particularly  beautifiil.  By  heating 
thi  tinned  iron  to  diirerent  degrees  in  different  parts,  in  order  t6 
fj^a^e  the  form  of  thecrystamzation  of  the  tin,  I  have  attempted 
to  produce  designs  corresponding  to  the  places  where  the  nekt 
it  /applied.  My  trials  have  been  successful;  Thave  obtained 
aters,  fern-leaves,  and  other  figures.  I  have  hkewise  obtained  4 
])«BKC|tifiil  granular^appearanceby  pouring  one  of  the  above  mix^ 
twesi^oold  upon  a^plate  of  tinned  iron  at  a  red  heat.  '[' 

We  may,  I  think,  after  some  farther  experiments,  succeed  in 
foirxDii^  whatever  designs  we  please.  The  succem  of  tfcft^^icj^%^ 
diepenaa  prindptdly  upon  the  alloy  ot  ^  '^lAAsJcitSs^  ^Y^fe&l^^^a^ 

« 

*  Jown.  de  Pbann.  Cot  Jinwarj^X^NA. 
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fron. "  In  TWany  mamifftCtureB,  Wamuth  and  ailt«nony  are  MIdwl 
to  thettn,  atid  tliese  two  metala  in  proper  proportions  contribute 
itet  &  tittle  to  the  beauty  of  the  results;  thatot  the  French  aaaou^ 
fttotul^  containing  zinc  is  not  suitable.  li 

TTiemetallio  watering  has  the  property  of  bearing  the  bkwuf 
a  mallet,  but  not  of  a  hammer  ;  hence  it  may  be  used  wiffc 
embossed  patterns,  but  not  with  those  that  are  punched.  Th4 
SiSerent  coloured  shades  which  we  see  on  the  wateririg  depeol 
Jvpon  coloured  or  transparent  varnishes,  which,  when  propef^ 
bashed,  6et  off  the  beauty  of  the  watering.  '3 

^"'    ■     ,  .         .      .         .■■■■;  ■» 

Hil)  :V.  Test  for  Arsenic  and  Corivsive  Subltmate,.  .    -.h  aa 

"^Tfi&  foUowing  method  has  been  proposed  by  BrBgBaiMli''W 
diHcovef  arsenic  and  coiTosive  sublimate  in  their  respodM 
solutions,  and  to  distinguish  them  from  each  other,  .   -^ 

-  We  must  take  the  starch  of  wheat  boiled  in  water  vmti]  it  i*  of 
a  proper  consistence,  and  recently  prepared ;  to  this  is  adtteilfi 
Bufficient  quantity  of  iodine  to  make  it  of  a  blue  colour }  ■  it^^fc 
oAferwards  to  be  diluted  with  pure  water,  until  it  beccmieAH)* 
beautiful  azure.  If  to  this  azure-coloured  solution  of  MtA 
we  add  some  drops  of  an  aqueous  solution  of  the  oxide  of 
arsenic,  the  colour  changes  to  a  reddish  hue,  and,  Gually,  is 
quite  (Ussipated.  The  solution  of  corrosive  sublimate,  poured 
into  the  ioduretted  starch,  produces  in  it  almost  the  tame 
i^ange  with  the  arsenic;  but  if  to  the  fluid  discoloured  bytfifa  | 
OTcide  of  arsenic  we  add  some  drops  of  sulphuric  acid,  diefii^ 
ginal  blue  colour  is  restored  wiUi  more  than  its  original  briUitnof, 
whilst  the  colour  of  the  fhiid  that  has  been  discharged  by^ 
corrosive  sublimate  cannot  be  restored,  either  by  the  snlphonc 
acid  or  by  any  other  means, 

^l.  On  the  Magiietiziit^  Potcer  of  tjie  Yioht  Rai/s  of  the  Solaj 
b'y.'i   ■  .  Spectrum.  _  /, 

9''.Ti»e  reported  discovery  of  M.  Morichini,  respecting!.,  tibe 
ntOgn^tizing  power  of  the  violet  rays,  which  w^  scarcely  cre^Ml 
ilt ^iB  Gountiy,  has  received  the  confirsiation  of  Proi.  P^yftJA 
ABiXei^ted  in  one  of  tiie  late  numbers  of  the  BiUjotheqoe  l/ofe 
liewelle.  He  gives  the  following  account  of  an  experuaent.^ 
^m^  he  was  a  witness,  aud  which  was  perforoited  by  JVl.  C^up^  ' 
CI  ^iMtr  hS'viQ^  received  into  my  chamber  a  solar  ray  t^oiigtit.t 
^djltf  opening  made  in  the  shutter^  the  ray  was  mad^.tO'fd  ' 
jftpoa  a  prism,  such  as  those  which  are  usually  enipk>y«d  i# 
.^^erimeots  upon  the  pnmitive  colours.  The  spectrum  wbifi 
Jesilh*^  Jcom  the  refraction  was  received  upon  a  skreeu ;  aUjbtK 
raya  were  intjjrcepted  except  the  violet,  in  wbicik  was  pla,ci^# 
needle  fon  the  purpose  of  being  magnetized.  It  was  &.  plate  itf 
,^io  sieei,  selected  from  4  n,\imbei:  of  othera,  and  wfaica^  ,«po» 

j«wiiut  any  at&ratdjon  for  ivou  fiiiiA%3 .    \i,  ■««»  W*\*iiv«c9A^  - 
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eiA  the  BUgneliiC  meridiaa  nearly  at  right  angles.  By  a  lens  of 
a  sufficient  size,  the  whole  of  tlie  violet  ray  wa£  cotlect«cl  into  « 
iboiuif  which  was  carried  slowly  along  the  needle,  pcooeedJAg 
from  the  centre  towards  one  of  the  extremities,  and  always  the 
sftine  extremity,  taking  care,  aa  is  the  case  ia  the  comDatia 
<n)«ratioQ  of  magnetizing,  never  to  go  back  in  the  opposite  direc> 
tiOR.  Afier  operatingin  this  manner  for  halt'anhour,  the  needle 
Wfw  examined ;  but  it  was  not  found  either  to  have  acquired 
polarity  or  a  sensiUe  attraction  for  iron  filings.  The  process  was 
tiien  continued  for  25  minutes  more,  55  in  tlie  wholti,  wlien  the 
needle  was  found  to  be  strongly  magnetic ;  it  acted  powerfully 
on  the  compass,  the  end  of  the  needle  wliich  had  received  the 
iafiuence  of  the  violet  ray  repelling  the  north  pole,  and  the 
whole  of  it  attracting  and  keeping  suspended  a  fringe  of  iroB 
fihngs. 

it  ie  stated  that  a  clear  and  bright  atmosphere  is  essential  to 
•the  success  of  the  experiment,  but  that  the  temperature  is  indifr 
£ereiit.  At  the  time  when  the  above  experiment  was  mttde, 
About  the  end  of  April,  the  temperature  was  rather  cool  tkaa 
maoA.  I 

''-'  "';  VII.  Blue  Iron  Earth.  " 

tt..'31i«  blue  iron  earth,  or  native  Prussian  blue,  as  it  WB8"f<n> 
merty  colled,  has  been  found  in  many  parts  of  the  contineuttof 
Surope ;  as  also  in  Iceland  and  in  Shetland ;  but  it  had  nerer 
heea  discovered  in  the  island  of  Great  Britain,  until  it  waa  ob> 
iMtvedby  Dr.  Bostock,  at  Knotshoie,  near  Livtapoo),  On  the 
At)rUi>-6ast  bank  of  the  Mersey,  about  a  mile  and  a  half  above 
the  town,  a  small  glen,  or  dmgle,  is  formed,  apparently  by  « 
fissure  in  tfie  brown  sandstone,  which,  in  this  place,  rises  up  to 
the  edge  of  the  water  ;  the  sides  of  the  dingle  are  covered  with 
brush-wood,  and  at  the  bottota  is  a  flat  swampy  pasture.  The 
upper  stratiun  of  the  soil  of  the  pasture  is  chiefly  sand,  mixed 
■with  a  little  vegetable  mould ;  but  at  the  depth  of  four  or  five 
fe«t,  there  is  a  body  of  stiS'  white  clay,  mixed  witlu  a  conaider- 
Able  quantity  of  vegetable  matter,  consisting  principally  of  the 
roots  and  stems  of  different  species  of  rushes,  and  otner  aquatic 
plants.  A  portion  of  this  clay  was  procured  for  examination, 
principally -in  order  to  ascertain  how  far  it  was  likely  to  prov£ 
asefiii  as  a  manure,  when,  after  being  exposed  for  some  time  to 
4he  air,  the  vegetable  fibres  which  it  contained  were  found  to  bfe 
encrusted  witli  a  dusky  blue  substance,  the  shade  of  which 
became  gmdually  more  iillense,  until  at  leosth  it  Acquired  a  deep 
indigo  colour.     It  exhibited  a  pulvemleo^  "W?  appeait 

«ac«>  and  seemed  to  be  attached  to  the  ffl  'tOUfl. 

ItS'ChQmical  composition  waa  found  to  agfm  •  "ated 

^iKU^roth  and  Laugier,  or  to  consist  eSMin  ^^ 

iion  and  ^)iciBf)horic  acid.    '  ves^Qtitl 

'0My  he  observed,  (hat  inanyrQ    " ' '''~~ 

th^vuUey  fe^mtHy  ocoupt«di « J 


^ 
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feradtiaHy  fflled  up  by  the  accumulation  of  sand  and  earth,  either 
deposited  by  Ihe  tide,  or  washed  down  fiomlhe  higher  grcnnvl, 
Itnd  that  a  chaJyheate  spring  issues  from  a  tock  at  the  upper  pW 
of  the  valley.  If,  therefore,  We  may  be  permitted  to  snppote 
that  the  remains  of  marine  animals  were  mixed  with  the  claynad 
eand  by  which  the  bay  was  filled  up,  we  have  on  the  spot  boA 
the  constituents  of  the  phosphate  of  iron. 

i'-^'  VIII.  Lvmiiiosity  of  the  Ocean* 

■  ''After  passing  Cape  Palmas  and  entering  the  Gulf  of  Guinea, 
^e'sea  appeared  of  a  whitish  colour,  growing  more  so  notil 
making  Prince's  Island,  and  its  luminosity  also  increasing,  so 
that  atnictht  the  ship  seemed  to  be  sailing  in  a  sea  of  milk,  in 
order  to  discover  the  cause  of  these  appearances,  a  bag  of  bimt- 
ing,  the  mouth  extended  by  a  hoop,  was  kept  overboard,  and  ia 
it  ^ere  collected  vast  numbers  of  animals  of  various  kinds,  par-r 
tlciijarly  peUucid  salpie,  with  innumerable  little  crustaceon 
^animals  of  the  scyllarus  genus  attached  to  them,  to  which  1  thiiA 
the  whitish  colour  of  the  water  may  be  principally  ascribed.  <tf 
cancers,  we  reckoned  12  different  species,  eight  having  the  tbaff 
of  crabs,  and  five  that  of  shrimps,  and  none  more  than  a  quartet 
of  an  inch  in  length  ;  among  tnem  the  confer  fnl gens  was  con- 
^icuous.  In  another  species  (when  put  into  the  micrbsco^  by 
Candle  light)  the.  luminous  property  was  observed  to  be  in  ihe 
brain,  which,  when  the  animal  was  at  rest,  resembled  anoBt 
brilliant  amethy.'it  about  the  size  of  a  large  pin's  head,  and  Gmn 
which,  when  it  moved,  darted  flashes  of  a  Brilliant  silvery  li^t, 
Beroes,  beautiful  holothurias,  and  various  gelatinous  amin^ 
were  also  taken  up  in  great  numbers.  Indeed  the  Gutfl^ 
Guinea  appears  to  be  a  most  prolific  region  in  this  sort  of 

tmals ;  and  I  have  no  doubt  but  the  marine  entomologist 
tuld  here  be  able  to  add  immensely  to  this  brancli  of  natntd 
itory.  As  it  was  found  impossible  to  preserve  the  fur  greBter 
of  these  animals,  by  reason  of  their  deUcate  organizaUiHb 
ipirit  of  wine  dissolving  some,  and  extracting  the  colours  of 
others,  and  as  most  of  them  require  the  aid  of  a  microscopelo 
describe  them,  a  great  portion  was  lost  upon  us,  from  the  want  rf 
a  person  either  to  describe  or  draw  them  from  that  instrument. 

■  "  Professor  Smith,  in  describing  the  same  part  of  the  Atlantic^ 
Otiaerves,  that  the  number  of  flying-fish  is  immense.     "  Sbo«k 

'.of  them  constantly  surrounded  the  vessel,  and  at  night  theygiw 
"^ut 'a  white  light  resembling  that  of  the  moon,  when  reflectedbj 
liie  sea.  It  was  also  chiefly  at  night  that  we  were  enablefl-to 
catch  with  the  net  the  greatest  number  of  mollusca  and  crustaeea> 
Many  different  substances  contribute  to  make  the  surface  of  IJit 
'fea  h^t.  Some  parts  of  the  bodies  of  most  of  the  cruataOei 
'iJavfe  certain  ghttering  joints,  and  two  or  three  speeiCB  of  ifsbc 
"'ere  perceived  to  give  out  \ii.e  m'ns.t 'Vrtffii.'wilV^K..   '\*tiifey>iftti 

•  Extracted  from 'tiM:ke3'BSan»meot*cti'ae»\SQi>\»tt«T*am,  ^ 
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which  are  to  be  Been  on  the  moUusca  are  larger,,  but  leas  bright. 

jB«t  diat  luminous  appearance,  which  diffuses  itself  over  CUe 

.whole  surface  of  the  sea,  arises  from  a  dissolved  slimy  matter, 

whiich  spreads  its  light  like  that  proceeding  from  phosphonis. 

•  The  most  minute  ^Uttering  particles,  when  highly  magnified,  had 
4he  appearance  of  small  and  solid  spherical  bodies." 

IX.  Paris  Aerolite, 

We  are  informed  in  the  Joum.  de  Physique  for  January,  p.  30^ 
^at.the  account  of  an  aeroUte,  reported  to  have  fallen  in  Paris, 
which  we  noticed  in  our  number  of  the  Annals  for  December 
lasty  is  entirely  without  foundation. 

.  ,  ,  .X,  On  the  Fusion  of  Silica.    By  Joshua  Mantell,  Esq, 

(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTLEMEN,  Lewet,  April  10,  ISIS. 

.  If  the  following  account  of  some  experiments  on  the  fusion  of 
eiUca,  by  means  of  the  oxyhydrogen  blow-pipe,  should  appear  to 
fluerit  a  place  in  the  Annals  of  Philosophy j  I  shall  feei  much 
obliged  by  its  early  insertion.  With  a  view  to  ascertain  if  the 
purity  of  the  gases  and  the  intensity  of  the  temperature  were 
sufficient  to  produce  the  same  metallic  appearance  in  the  expe- 
riments described  in  the  letter  inserted  in  your  last  journal,  pure 
Bilica,  mixed  with  common  lamp  oil,  was  exposed  to  the  action 
.of  the  ignited  gases  ;  at  the  instant  of  its  fusion  the  mass  was 
|?emovea,  and  exhibited  several  globules  of  a  metaUic  appear- 
luice,  and  of  a  splendid  silvery  lustre ;  the  result  of  this  experi- 
ment having  proved  satisfactory,  animal  oil,  intimately  blended 
with  finely  pulverized  charcoal,  was  submitted  to  the  action  of 

•  )lie  oxyhydrogen  blow-pipe,  that  it  might  be  determined  how  far 
the  metalhc  substance,  produced  in  the  preceding  experiment, 
was  caused  by  the  charcoal  contained  in  the  animal  oil,  accord- 
ing to  the  suggestion  of  Dr.  Thomson ;  the  oil  was  immediately 
dissipated,  but  not  the  least  particle  of  a  metallic  nature  could 
be  discovered  on  the  charcoal  that  was  used  as  a  support.  Car- 
bpnate  of  lime,  fluate  of  lime,  carbonate  ofimagnesia,  &c.  mixed 
with  oil,  were  severally  exposed  in  a  similar  manner,  and  afforded 
Bimilar  results.  As  in  every  instance  the  same  degree  of  heat 
was  applied,  and  the  same  precautions  observed,  may  we  not 
infer  that  the  metaUic  lustre,  apparent  in  the  first  expenment,  is 
piQt  to  be  attributed  to  the  charcoal  contained  in  the  animal  pil, 

:   but  is  occasioned  by  the  reduction  of  the  earth  to  its  met^c 

94ate.  .  Impressed  with  this  idea,  pure  silica,  placed  in  a  charcoal 

crucible,  was  brought  to  the  action  of  the  gaseous  stream ;  hut 

it  W4A  instantly  scattered  by  the  blast  in  every  direction,  and  the 

-,  experiment  was  necessarily  abandoned.    To  prevent  a  simUar 

rjig^^^n^f&nence,  the  sihca  was  mo\&teiie^.mm\)^\fex  ^Si^^*^^ 

'  fiuOBnily  jfiised  into  a  white  transpax^ni  -^Xxfew^a  wJ!wa\»aR^\'''«s^ 


ifU.'t:-     -rj 
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themeti^c  aiipeanuice,  invariably  produced  by  tJie  ftisior^of  ft 
mixtare  of  silica  with  animal  oil,  was  wanting^;  silica  mixed  wift 
Idcohot,  spirits  or  tuqx^Qtine,  naphtha,  &c.  was  readily  tuaedtnU 
■1  transparent  glass,  antilogous  to  that  obtained  in  the  last  expe* 
fiment.  Although  the  precodins  experiments  were  institiUcd 
iai  the  purpose  of  nscertaining  the  nature  of  the  metallic  sab» 
ktance  produced  by  the  fusion  of  sihca  combined  witli  oil,  we 
are  obliged  to  confess  that  they  appear  to  throw  but  little  lisifat 
OB  the  subject ;  for  if,  as  Dr.  rhonison  suggests,  the  metwis 
'  a^mearaoGe  is  occasioned  by  the  charcoal  contained  in  t^ 
sauaud  oil,  why  should  it  not  also  be  obtained  by  the  fusioa-af 
other  siibstances  when  mixed  with  oil  ?  on  the  other  hRnd,  boA 
the  impos&tbility  of  producing  a  metaUic  appearance  &om  thi 
sihcswben  moisteiwd  with  other  fluids,  the  ongin  of  this  metaHis 
aubetance  is  still  involved  in  obscurity.  We  should,  therefor^ 
esteem  it  a  particular  favour  if  Dr.  Clarke  (through  the  medttiBl 
of  your  work)  would  favour  us  witli  his  ideas  on  the  subject ;  and 
ve  beg  peroiission  to  ask  that  gentleman,  whether  the  metallic 
•nbstance  he  denominates  silicmmwas  decomposed  when ,  sAIk 
jutted  to  the  action  of  water,  the  nitric,  muriatic,  or  mtrHf 
HlBiiatic  acids.  1  have  the  honour  to  remain,  Gentlenten,  / 
yj;^  Your  very  humble  servant,  j 

gii"  Joshua  Mantell,  I 

^,J^.  Employment  of  Sir  H.Davy's  Safety-Lamps  in  Flatidenn 
,^dft.n  interesting  pamphlet  has  lately  appeared  at  Mens,  on  tbt 
flA|ri(tBions  tiiat  ta\e  place  in  coal-mines,  and  on  the. means  (^ 
jinnenting  them,  by  the  use  of  Sir  H.  Davy's  safety-lamps;  k  ia 
published  under  the  direction  of  the  chamber  of  commerce  and 
manu&tctures  of  Mons,  afcompauied  by  notes,  and  by  the  resuld 
of  a  series  of  experiments,  thkt  were  conducted  by  M.  GosBait^ 
President  of  the  Chamber.  ■ 

The  province  of  Hainault  is  said  to  be  more  rich  in  coal-miDM 
than  any  other  part  of  the  continent  of  Europe,  and  to  have  nO 
less  tlian  100,000  persons  employed  in  the  working  them.  Tba 
same  kind  of  dangerous  accidents  occurred  in  Xnem  as  iu  Ute 
north  of  England,  andvarious  expedients  had  been  employed  fti 
their  prevention,  which  were,  however,  but  little  ettectue)  in 
obviating  the  evil.  ..: 

/J  "All  Uie  precautions,"  the  reporter  observes,  "  wbichi.  wert 
bUfaerlo  known  or  bad  been  practised,  had  not  been  ^AAelta 
preserve,  in  all  cases,  the  imfortunate  workmen  from  the:teTTiUd 
effects  of  the  explosion  of  the  gas  which  is  extricated'  in  -flifl 
mines.  It  is  then  an  inappreciable  benefit  which  we  confer,  by 
making  known  the  method  oC  preventing  these  accidents,  equally 
simple  and  infallible,  which  has  been  discovered  by  the  celebrated 
ilimjphry  Davy."  "'■ 

M.Gosi?ai*givee  an  ara^\e  and  a.tt\mL\a  ftL^Mok  ft"i  ^-e-ttlittW 
and  properties  of  the  caibwette4U^4io^^Ti<Sw. '^^Oo-Sa^soiv. 
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cated  in  tie  eoal  mines,  and  coirectly  desctibea  the  expenmentt 
of  Sit  H.  Davy,  by  which  he  ascertained  the  high  temperature 
necessary  for  the  inSaimnatioii  of  this  gaa,  and  the  consequent 
means  of  preventing  the  inBammation,  vvlien  the  gas  has  its 
tmaperature  lowered  by  passing  through  any  cooling  medium,  a 
oircuni3Lance  which  eventually  led  to  the  construction  of  the 
Bsfety-Iamp  in  its  present  form.  It  appears  to  have  been  as 
useful  in  the  mines  of  Flanders  as  in  those  of  England,  since  no 
accident  of  any  kind  has  occurred  there  since  it  has  been 
■ulopted,  nor  has  any  inconvenience  or  difficulty  been  experienced 
with  respect  to  it.  The  pamphlet  can  scarcely  be  said  to  con- 
tein  any  information  tJiat  is  new  to  us  in  this  country ;  but  it 
must  be  regarded  a  valuable  document,  in  as  much  fs  it  afford!* 
aa  independent  evidence  in  favour  of  the  value  oftheinstrumeot, 
3o<^'(hsplays  the  high  sense  of  obligation  to  Sir  H.  Davy  which 
ia  acknowledged  in  other  countries. 

XII.  Lifirmarj/ for  Diseases  of  ike  E^e. 
Sir  William  Adams  having  been  nominated  by  liis  Mueaty's 
government  to  superintend  that  part  of  York  Hospital,  Coebem, 
which  has  been  appropriated  to  the  reception  of  the  blind  pen* 
sioners  belonging  to  the  anny,  navy,  and  artillery,  feels  it  a  duly 
to  lay  open  to  the  profession  at  large  his  new  modes  of  treating 
them.  This  duty  is  suggested  as  well  by  the  pecular  confidence 
which  has  been  reposed  in  him,  as  by  the  high  sanction  thus 
conferred  upon  his  improvements  in  ophthalmic  surgery.  He, 
therefore,  freely  invites  all  medical  practitioners,  and  students, 
who  are  interested  in  the  advancement  of  this  branch  of  8urgay> 
to  attend  his  operations  at  York  Hospital:  which,  for  their  coo- 
,  venience,  will  be  performed  in  future  on  Tuesdays  and  Fridays, 
iietween  the  hours  of  seven  and  nine  in  the  morning. 

To  remove  all  doubt,  or  misconception,  widi  regard  to  Sir 
William  Adams's  practice,  he  proposes,  on  each  of  these  days, 
to  give  a  description  of  the  nature  of  one  of  the  diseases  to  he 
operated  upon — the  general  modes  of  perforaiing  the  operattoa 
r~his  peculiar  mode — and  lijs  reasons  for  deviating  from  the  usual 
practice,  where  such  deviation  has  been  found  necessary. 
-  ■  The  records  kept  of  each  case,  from  the  patient's  admission 
into  the  Hospifal  to  his  final  discharge,  will  be  open  at  the  periodi 
already  mentioned,  for  the  inspection  of  such  gentlemen  as 
attend ;  eo  that  the  profession  wUl  be  enabled  fairly  to  apprediite 
tbe  character  of  the  new  as  compared  with  the  old  modes  of 
pibctice. 

If  ■'"''.  Erratum. 

In  the  letter  of  Philo-chemicus  Gantabngiensis,  in  oui  1 
jUroihy-  the,  wMd  upheruk  ia  ercQueQasl^  ^liii 
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Article  XIX. 

'"Magnttical  and  Meteorological  ObservatioHU 
By  Col.  Beaufoy,  F.R.S. 
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NBnth. 

Mnrai 
Haiir. 
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Variatlod. 

Noo 
Hoar, 

ObKfT. 

Variation. 

Event 
Hani. 

e  Otnerr. 
Varialioii. 

Msrcbl 

Sfc  35' 
8    40 
a    SO 

a  35 

8    30 
8    30 
H    45 
8    SO 
8    35 

IS 

8    35 
S    30 
8    SO 
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a  30 

a  30 

8    35 

8     i5 
8     85 
8     30 

84°  30-    54" 
84     33     29 
84     33     50 
84     32     53 
81    33    04 
84    32    55 
.24    S3    26 
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24    SI     09 
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•■4«     1 
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1     35 
1     45 
i     15 
1     25 
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1     85 
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1     85 
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1     25 
1      10 
1      30 
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24    39    08 
24    41     43 
24    41     37 
!4    41     31 
2'»    45    43 
24     40     26 
84    43    45 
84    42    55 
84    41     38 
34    41     46 
34    46     16 
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34    38    41 
34    42    38 
34    41     53 
34     40     53 
84     40     42 
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£0 
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84     33     56 
84    31    27 
84    31    08 
34    30    16 
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6     05 

6    10 
6    10 
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34    58    34 
34    34r   01       . 
34    ai     15 

34    34     13 
84-  i5    06        ' 
34    35    55 
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84 

S5 
26 

S7 
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,S9 
80 
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Meteorological  Observatiota." 
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Time. 
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Wind. 

Velocity 

Weather. 
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Feet. 
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Morn.... 
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Very  fine 

36* 

1 
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S9-I87 

40 

70 

W8W 

Showery 

4B| 

B 
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99'^  10 

35 

70 

sw 

Ve^fine 

[33 

»»•».... 

se-so5 

86 

70 

S8W 

Ver7ane 

■33 

3. 

Nooo. . . . 

89-2*) 

47 

65 
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."* 

Even,,.. 

98915 

34 

G9 

8W 

Clear 

-33 

4. 

88-907 

44 

49 

ssw 

Cloudy 
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48 

65 
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.35 

Bv 
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£8-460 

38 

63 

w 

48 
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38 

60 

sw  hy  8 

Clear 
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t. 

Kl:::: 

28-88S 

43 

.58 

aw  by  s 
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'4s 
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88-683 

48 

84 

ssw 

Rain 

■32 

1- 

a8-as8 

78 

v/sw 

Ruiu 

4H 

Even.... 

Mo(B.... 

28-480 

39 

63 

wsw 

'.  36 

B' 

Nooo.... 
Even  . . . . 

88-534 

43 

59 
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SB -993 

34 

54 
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■324 

9- 
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40 

42 

w 

Fine 

4D 
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_ 

Mom.... 
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3) 

64 
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Fii7 

■  S9 
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38 

45 

WNW 

Fine 

39 

Even.... 

t|. 

Morn,... 
Noon.... 
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89-0«l 

35 

50 

WNW 
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41 

IS. 
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31 

M 

w 
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41 

5S 
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42 
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34 

78 

USE 
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60 
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43 
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34 

56 
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SO 
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37 
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Nooo.... 

88-890 

41 
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W 
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4S 
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48 
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37 
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.      18. 

Noon.... 
E«ii.... 
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49 
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SO 

S^ 
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;»^ 
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Morn.... 
Noon,... 
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Morn.... 
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Even,.,. 
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Morn.... 
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Even .... 
Morn.... 
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Even ' 

Morn. . . . 
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Even .... 
Morn. . . . 
Noon. . . . 
Even .... 
Morn.... 
Noon". . . . 
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Inches. 
29-484 
29-418 
29*380 
29-200 
29185 

28-805 

29000 

29100 

29-225 

29-210 

29-265 

29-070 

29-070 

29-910 

29-068 

88*753 

28-967 

29-568 

29-690 

89-780 

29-843 

29-841 

29-^0 

29-743 

29-685 

29-670 

29-612 


29-895 
29-855 
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47 

42 

%7 

45 


43 

37 
43 
37 
38 
45 
38 

39 
35 
36 
48 

37 
46 
4! 
4! 
48 
41 
39 


38 
43 
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54 

04 

7^ 
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76 
58 

as 

67 
57 
56 
76 
49 
55 

77 
88 
70 
53 
58 
56 
55 
56 
59 
50 
53 
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Wind. 
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gw 
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W 
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WNW 

WSW 
WbyS 

w 

WbyN 
SW^  W 

NW 
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BE 

S 
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Velocity.  Weather.  812*1. 
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Very  line 

Showery 

Showery 

Sleet 

Showery 


31* 
49 

J36 

49 

38 

48 


Raio 

Fine 

Fine 

Cloady 

Showery 

Showery 

<;»^iidy'^ 

Cidndy    T  45 

Showers 


i 


1 


^38 
Ah 

I 


Fiui 
VetTflne 
Sba#ery 
Cloildy 
Sm.'rain 
Sm«.raio 
Cloinly 
Clottdy 
Very  finef;  -. 
Fine  .       J  ^ 
49 

Veiy  finelj  ^ 
Clottdy    I    44 


S3 

46 

JS6| 

49 


Table  containing  the  Mean  Monthly  Variation  of  the  Magnetic 
Keedky  from  the  Beginning  of  April,  1817,  to  the'Etid  of 
March,  1818, 


%myr    (Morning. 84o  31'    58* 

InM    1*»^' 24    44    43 

-^l?"'-  (Evening 24    35    58 

CMorning 24    32  90 

Uay.  -i^oon 24    42  35 

CBvesiAg 24    34  45 

CMoraing 84    31  09 

June.  <  Noon 84    42  14 

CRvcnlng 24    34  05 

(Morning 24    31  14 

Jnljr.   ^NooB 24    48  06 

:;  ;      ('livemBg 84    35  43 

I     (MQrniog 24    31  16 

Ang.    ^Noon 24    48  51 

../j^vemng.......  84    S3  45 

CMomiog. 84    33  08 

$W^  J^Noon 84    41  36 

i-L  ;    <E>cMg 84    34  38 


CMoming «4P^  31'  06^ 

Oct.    <Noon ^....  84.40    46 

(Evening — '' —    — 

r Morning.  . ... . .  %^''*Sl    49 

Nov.   <Noon 9|t:S7    55 

(Evening........  ->^  . —    — . 

r  Morning 84    34    OS 

Dec.    ^Noon 24   .38    08 

(Evening — . " —    — 

ie,((    rooming.. M    S4    08 

*^'®-   )Noon 84    39    57 


Jan. 


(  Evening . 


rMurning. 8l    34    88 

Feb.    Moon 


^Evening, 


9l    40    51 


(Moming 84    33    18 

March.  JNoon 94.41  ^ST 
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By  iaf|iectrng  the  tal>\e» U appeax^ tex V\Mt  uma ^wUtUia  i^Hfi  theexc^^Soa 
tie  month  of  AaKUst^  Aecimsc4  ttfNa  Ky^  \% IRwiqi^gt^  ^M^IiiftMiiUBiia  <a* 
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creased  1  ivhirh  circuiasiauce  tcwAen  U  A«aYiVlA-  ^  t^ 
quixJinurB. 
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Article  XX. 
METEOROLOGICAL    TABLE. 
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i^A.. 

Mvdi  1 

3     w'29-64 

29-62 

29-630 

47 

33 
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59 

hi 
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48 

30 
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65 

17 
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29-35 
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50 

32 

41-0 

82 

14 
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47 

36 
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72 

22 
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44 

34 
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60 
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46 

30 
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64 

2t 
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49 

37 

43-0 

75 

37 

• 
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w 

29-33 

28-88 

39-105 

47 

31 

39-0 

58 

S 

-r  .2 
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29-36 

39-S6 

29-310 

43 

28 

35-5 

55 

w 

29  42 

29-24 

39-330 

42 

29 

35-5 

60 

»^'       n 

N  W 

28-84 

28-80 
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44 

30 

37-0 

54 

*■»  '      12 

N   W 

29-26 

28-84 

29-050 

45 

32 

385 

62 

« 

u  -     13 

N 

29-80 

39-26 

29-530 

43 

28 

35-5 

69 

14 

S    W 

29-80 

29-45 

29-625 

45 

35 

40-0 

68 
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w 

2932 

29-15 

29-235 

45 

33 

39-0 

68 

> 

..o.  ■■  t6 

N   W 

29-68 

29-32 

29-500 

48 

34 

41-0 

6? 

U 

V         )7 

w 

29-98 

29-68 

39-830 

52 

37 

41-5 

58 

18 

s   w 

29-95 

29-93 

29-9+0 

52 

43 

47-5 

56 

-^        ^^ 

s   w 

29-95 

29-58 

39-765 

52 

59 
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N  W 

29-88 

29-53 

29-730 

45 

28 

36  5 

"        21 

s  w 

29-83 

39-57 

29-735 

51 

35 

43-0 

66 

1!* 

i^   .,aa 

s  w 

29-57 

29-22 

29-395 

50 

43 

460 

80 

68 

0 

~C-        S3 

6     W 

29-60 

29-22 

29-410 

49 

34 

Al-5 

78 

9 

24 

s   w 

2970 

29-49 

39-595 

50 

31 

40  5 

6S 

38 

■'■'    -■25 

N   W 

29-77 

29-45 

296 1< 

48 

27 

37-5 

68 

'^'        S6 

Var. 

2996 

29-15 

29-555 

39 

33 

360 

77 

li 

.ut. 

•iO    ^.2^ 

K     E  30-26 

^96 

30-110 

45 

27 

36-0 

64 

■TO.    i>:28 

6      E  30-26 

3U-12 

30-190 

49 

35 

42  0 

63 

;^  ^ 

'nt 

S  r::« 

S 

30-13 

30  05 

30-090 

49 

27 

38-0 

53 

c 

le   -.^ 

30-26 

28-50 

29-470 

5^_. 

-.^L 

39-70 

65, 

M 

■  K 

»l    U    *■■; 

Tic  •fcxMuiaM  In  each  Doe  of  (fee  Ublo-  apply  lo  a  pmiod  «l  tin 
hatk,  ti%iiMog  at  B  A.  M.  on  the  day  iniDcaied  id  dte  irat  cdtUno. 
dwMM^^dwt  ^e,  retult  ia  Incladed  in  the  next  fallowipji  nliMrntivu. 
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REMARKS. 

Third  JfonfA.— 1.  CHrrocumuIus  followed  by  Cumulm  and  Nhnhu:  sqmdh,  witk 
hail  and  rain  :  the  bow  at  nine,  a.m.  and  agaiaat  tbree,  p.Bi.  8.  Fine,  a.in.  witk 
clouds,  as  yesterday:  wet,  windy,  p.m.  S.  Hoar  frost:  fine,  a.B. :  clouds  aad 
wind,  p.m. :  rain,  with  large  hail  in  the  night.  4.  Fine  morning :  tlie  barometer^ 
which  had  gone  somewhat  lower  than  here  noted,  rising  abmptly :  having  riset 
about  four-tenths,  it  took  to  falling  again  rapidly :  there  was  a  completely  Ofer^ 
cast  sky  (with  haze  in  broad  streaks,  converging  in  the  SW,  and  scad  nofiif 
swiftly  under  it)  till  dark  ;  when  it  begab  to  rain,  and  the  wind  rose  to  a  greater 
degree  of  violence  than  for  some  yeairs  past,  raging  thus  from  SE  and  SW  till 
past  midnight;  when  it  abated,  the  barometer  appears  to  have  tnmed  to  rise  more 
abruptly  than  before,  having  gone  down  an  inch  in  15  hours  (the  actual  lowest 
poiut  28*35  inches)  ;  tbe^e  is  said  so  have  been  much  thunder  and  lightning  after 
midnight;  the  barometer  fell,  not  uniformly,  but  by  fits,  at  intervals  of  about  a 
quarter  of  a  minute,  as  the  more  violent  gusts  of  wind  came  over.  5.  Fine,  aja.  t 
•qoally,  with  hail  and  rain,  p.ai.  0.  The  same.  T,  Wet,  stormy:  much  wind  it 
night,  with  lightning  far  to  the  S  and  S£.  8.  Fair,  with  Cirnts  and  Cumnbui 
the  latter  crossed  with  streaks  of  Chrostratui:  Nimbi  succeeded  with  showen; 
windy  night.  9.  Fair,  with  wind  anti  Cumulut :  the  clouds  assume  a  more  tranqqil 
aspect :  a  little  snow  this  evening.  10.  Some  fine  specimens  of  2V2m5iw  to-day, 
from  which  a  very  little  snow  fell :  clear  night.  11.  Cirrus :  windy :  in  the  nipt 
some  rain,  followed  by  snow  from  the  N.  IS.  The  ground  covered  with  snow: 
Cirrusj  followed  by  Ckhiii/m  and  Nimbua:  showers.  IS.  Rain,  snow,  and  sleet, 
early :  various  modifications  of  cloud  to-day  :  at  night,  a  few  drops.  14.  Hoar 
frost:  some  rain,  p.m.  and  evening:  lunar  halo.  15.  Windy:  some  showen. 
16.  Various  modifications  of  cloud,  a.  m.  ending  in  Nimhu^  and  a  shower  witli 
bail,  p.m. :  at  night,  cahner  than  of  late,  with  a  lunar  corona.  17.  Fair,  a.  n.: 
Inrbid  sky  above,  with  CErruf,  CirrotirahUt  ftc.:  wiady.  18.  Close  Cknauh- 
stratm  most  of  the  day  t  windy,  at  night.  19.  Cbnaaihit,  with  Gfrmt:  windy,  p.B. 
tending  to  S :  a  little  rain  in  the  night.  SO.  The  clouds  gradually  thickened,  as 
for  rain  ;  but  a  brisk  wind  carried  them  off  to  the  S£ :  hygrometer  at  Awe^  p.  wu 
36^.  21 «  Hoarfrost:  the  roads  dusty:  showers,  p.m.  &  Some  showen,  with 
hail  from  NW :  fine,  p.  m. :  all  night  a  hard  gale  from  about  S W  wi^  rah. 
S3.  Morning  wet,  and  stormy  :  fine,  with  clouds  (among  which  was  the  Ommku 
capped),  p.m.:  night,  pretty  calm.  24.  Fair,  a.  m.;  then  a  hail  shower :  much 
wind,  with  rain,  in  the  night.  85.  Some  hail  showers :  large  CumuU^  Nhiiiti^  &c. 
26.  A  steady  rain  from  SE,  with  little  wind,  a.m. :  the  rain  ceasing,  p.m. :  the 
wind  went  by  S.  to  NW,  and  so  probably  by  N  to  N£,  where  it  was  on  the 
morning  of  the  27  th,  the  barometer  having  risen  rapidly  with  a  nnifona  motion :  a 
shower,  p.  m.    28.  Fair,  gloomy.    29.  Fair,  with  Cwnulm  and  Cirrtiraimu 

RESULTS. 

Winds  Westerly. 

Barometer :  Greatest  height 30*26  inches  « 

Least  (observed) 88*50  inches; 

Mean  of  the  period    89*47  inches. 

.    Thermometer :  Greatest  height 52^ 

Least 270 

Mean  of  the  period  89*70^ 

Mean  of  the  hygrometer 65<^ 

Evaporation 1*10  inches. 

Rain d*75iochcf. 

Character  of  the  period  for  the  most  part  tempestuous,  with  frequent  mins,  Aa 
barometer  running  throug|i  a  series  of  sharp  depressions  till  near  the  dose,-  when 
it  suddenly  assumed  the  elevation  of  fair  weather.  Almost  all  the  showen,  tnm 
the  first,  were  more  or  less  miagled  with  bail. 

Tottenham,  Fourth  Montky  81,  1818.  L.  HOWARll. 
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Hii^raphical  Sketch  of  M.  Guiflon  de  Morveau. 

LOUIS-BERNAUD  GEYTON  DE  MORVEAU  waa  bom 
at  Dijon  in  the  year  1737.  His  father,  who  waa  Profeasor  of 
Civil  Law  in  the  University  of  that  place,  superintended  with 
DUicb  asaiiluity  the  education  of  liis  son,  wlio,  in  conaequence, 
had  gone  tluuugh  tlie  general  college  course  in  the  university  of 
liis  native  town  by  the  time  that  he  had  completed  his  Ifithyear. 

During  the  next  three  years  he  devoted  him^elf  to  the  atudy 
(rf'the  law,  iieiug  deetiued  by  his  father,  with  jiis  own  full  con- 
currenccj  to  the  legal  profession.  These  pursuits,  however,  did 
«ot  so  entirely  engross  his  attention  »5  to  preclude  him  from 
acquiring  some  knowledge  of  natural  history,  and  from  cultivat- 
uig  polite  literature,  a  taste  for  the  latter  of  which  was  no  doubt 
confinned  by  a  visit  which  he  paid  in  1756  to  Voltaire  at  Femey. 
A  satirical  poem  against  the  Jesuits,  published  the  year  ailer, 
was  probably  the  fruit  of  this  visit.  After  completing  hijj  profes- 
Bional  education  at  Parisj  he  settled  at  Dijon,  and  nad  already 
begun  to  distinguish  himself,  when,  in  hia  24th  year,  a  vacancy 
occurred  in  the  office  of  Avocat  General  to  the  parliament  of 
Dijon.  This  being  one  of  tliose  situations  which,  according  to 
the  custom  of  France,  were  disposed  of  by  puhUc  sale,  it  was  pur- 
chased by  M.  de  IMorveau  the  elder,  for  his  son,  who  thus  at 
Tiis  very  outset  in  pubhc  hfe  appealed  pledged  and  devoted  to 
-the  exercise  of  a  profession  which,  in  general,  more  than  any 
other,  requires  the  undivided  attention  of  its  followers. 

In  Jus  27th  year  he  presented  to  the  parliament  of  Burgundy 
a  memoir  on  pubhc  instruction  and  on  Vhe  m&uea.^i.'i  qI  ei4»KsSi£i!»- 
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in  the  formation  of  moral  bsbits,  together  wifh  a  pltw  for  a 
college,  the  liberal  and  judicious  spirit  of  which  obtained  for  htm 
the  friendship  of  Chalottes,  the  King's  attorney  general  at  tfi^ 
parliament  of  Bretagne,  who  had  devoted  much  attention  tfrtfce 
same  object. 

In  the  same  year  he  was  admitted  an  honorary  member  of  the 
Academy  of  Dijon;  by  far  the  most  celebrated  of  the  prOTiMSli 
philosophical  societies  of  France,  and  including  at  that  tiiur'tf 
number  of  liberal  and  active  members,  among  whom  was  Dk 
Chardenon,  achemist  of  some  name.  A  paper  bythis  gentl^nitn 
read  before  the  Academy,  and  which  gave  occasion  to  Wfeft 
discussion,  is  said  to  have  been  the  immediate  cause  of  the' 
apphcation  of  M.  de  Morveau  to  the  study  of  chemistry.  Under 
the  guidance  of  Macquer's  work  on  the  theory  and  practice  of 
chemistry,  and  of  Beaum^'a  manual,  he  rendered  himself  expert 
in  the  common  laboratory  processes,  and  in  the  prevailing  ^eo^ 
ries,  so  as  to  become  first  the  antagonist,  and  afterwards  the 
friend  of  Dr.  Chardenon,  who,  with  the  liberal  spirit  of  geiuiiaA' 
science,  saw  with  pleasure  the  accession  of  a  new  candidatefot^ 
fame  in  his  favourite  pursuit.  '  ■  ' 

Soon  afterwards  M.  dc  Morveau  made  a  visit  to  Paris  fortNi 
pBfl>oae  of  procuring  the  Decesaary  bodka  and  apparatus  fijf' 
carrying  on  his  further  investigations;  and  in  that  citymadi? 
acquaintance  with  Beaum^,  and  probably  with  other  chemisti'^ 
by  whom  his  ai'donr  was  duly  appreciated  and  encouraged.        ' 

The  theory  of  Stahl,  which  on  its  first  pubhcation  bad,  byiti 
coneisteucy  and  appearance  of  demonstration,  seduced  the  a^eiM 
tion  of  chemists  from  the  facts  discovered  by  Rey,  by'HoOkej' 
and  byMayow,  was  now  beginning  to  be  called  in  questioiiT 
Morveau  arranged  himself  among  the  defenders  of  Phlogistofl^ 
and  in  1768  read  before  the  Academy  of  Dijon  his  first  memo^| 
entitled  "  Sur  /es  Phenomines  de  I' Air  dans  la  Combusfion."  W 
this,  he  argues  that  when  combustion  takes  place  in  confined* 
air,  the  resulting  diminution  of  bulk  is  not  owing  to  the  pohHtt* 
able  bfcse  of  the  air  uniting  with  the  combustible  substance,  ^^ 
therefore,  that  the  opinion  first  advanced  by  Hooke,  that  V 
certain  quantity  of  air  can  support  only  a  certain  qnantity'ttP 
combustion,  is  unfounded,  ''•■' 

In  1769  he  communicated  to  the  Dijon  Academy  a  short  pap^* 
ehtitled  "  Sur  itne  Effervescence  j'roide,"  the  object  of  wHidhHi^ 
to  point  out  a  remarkable  distinction  between  the  fermentSrti^ 
of  vinous  liquors  and  the  effervescence  or  fermentation  ^r'*^, 
it'Was  then  esteemed)  which  is  excited  by  ponring  Sn  acid'^te' 
niild  alkali;  namely,  that  in  the  former'caae  the  thfihoottieter' 
rises,  whereas  in  the  latteritfalls.  -   ' '"' 

In  the  course  of  the  next  three  years  he  communlcafr*  ftJffeW 
papers  of  no  great  importance  to  the  Acadeniy  of  Dljort,'!  4tM 
published  a  volume  ol  miscellaneous  essays,  bli-S«S)fefe»''of 
nstoraJ  philo80phy,"chwBmtryi' wii'T«ta«&''\is«Wc^i*^^ 
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distiaguished  hiuuielf  professionaliy  as  a  barrister  and  a  magis- 
trate,  and  at  tfat^,  opening  of  the  session  of  the  parUament  of 
Burgundy  pronounced  a  discourse  ^^.Sur  les  MaurSy'  much 
adnuied  for  its,  eloquence,  and  truly  valuable  for  the  liberal  spirit 
which  it  breathes. 

The  year  1773  produced  two  memoirs  on  controversial  che- 
aoi^itry  firomtfae  pen  of  Morveau,  entitled  ^'  Defence  de  la  vola- 
tUiti  de  PklogMqiie"  and • "  Paraliele  du  Pldogistujue  et  du 
Causticum,"  in  wmch,  however,  we  perceive  no  great,  ncrvelty, 
ei^er  in  the  facts  or  arguments.  He  also  laid  before  the 
Academy  of  Dijon  an  anaiysis  of  a  mineral  water  from  Mont 
Cenia. 

.  His.  two  most  important  communications,  however,  in  this 
year,  remain,  to  be  noticed. 

The  workmen  employed  in  clearing  out  some  of  the  vaults 
below  the  cathedral  of  Dijon,  finding  themselves  much  annoyed 
by  the  putrid  exhalations,  were  induced  from  some  va^ue  notions 
of  tjieii;  own  to  spread  quicklime  on  the  corrupted  and  half 
decomposed  aninial  matter  in  the  hope  of  destroying  the  efQuvium. 
The  consequence,  however,  of  their  experiment,  was  the  disen- 
^igement  of  a  prodigious  quantity  of  excessively  fetid  ammo- 
i^iacal  gas,  which,  penetratmg  through  the  pavement  into  the 
b^jNJy  t  of  the  church,  filled  the  whofe  cavity  of  the  building, 
pirc^ve^tiiig  the  performance  of  reUgious  service,  and  even  ex* 
tending  its  putnd  odour  to  the  adjacent  houses.     Brasiers,  full 
of  burning  charcoal,  into  which  were  thrown  from  time  to  time 
aiCHOatic  resins,  vinegar,  nitre,  &c.  were  found  insufficient  to 
diBp^ltfae  odour.     In  this  dilemma  M.  de  Morveau  offered  his 
aesinAeSy  which  were  readily  accepted.     From  an  examination  of 
ti^_  (firi^ujaiBtance  which  occasioned  the  annoyance,  he  concluded 
1^1^  it  arose  from  the  disengagement  of  ammoniacal  gas  holding 
f(^d  oil.  in  solution,  and  that  the  most  effectual  way  of  getting 
ri4  "Pf  it  would  be  by  the  use  of  some  very  volatile  acid  which 
WfHiid/fieutralize  the  alkah  and  thus  dispose  the  oil  to  collect  in 
sij^fiU  drops,  and  fall  to  the  ground.     He  accordingly  arranged 
8gm(Q  Wge  ba^ns  ,of  common  salt  on  the  floor  of  the  cathedral, 
2^^-^er  pouring  into  each  of  them  a  quantity  of  sulphuric  acid, 
caused  the  church  doors  to  be  closed  for  several  hours.    The 
jm^^ji^i^:  sipifigas  thus  liberated  diffiised  itself  through  ever^  part 
o^it|ie  'building,  and  entirely  freed  it  from  the  odomr  by  wmch  it 
hfldrbcea  infested.    The  pubUc  prisons  of  the  town  were  some 
tvpp^e^.4p^Bter,   it  is   said,  purified  by  the  same  meau9  from  an 
infe^ous.  £^ver,  which,  raged  among  their  inhabit^t^.     Of 
fhia^-^nde^d^ : diere  is  no  mention  in  M.  Morveau's  memoir; 
but  the  analogy  is  so  easy  from  its  efficacy  on  que  occasion  to  its 
ap{^ca1iQa  in  the  other  (especially  considering  how  generally, 
even  by  professional  and  scientific  m^,  mtria  exhalations  are 
coofoumi^vwith  infectious  miasinata)^  that  we  may  ascribe  to 
M*  TAopfe^xki^e  ipept  of  original  di&cA^ex^  ou  \!cv\^'\a£i^Q^^i!x^ 
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somect,  iet  it  be  remembered,  however,  ttWit  tfie'latti  \k'. 
Jotoip'one,  of  Worcester,  recoimnended  the  use  of  noiirialicricid 
Vapoiir  for  this  very  purpose  in  the  yeitr  \1-5G,  arifl  Kad  prc^WJ 
repeatedly  made  use  of  it  in  private  practice,  and  in  the  priRom 
and  hospital  of  that  city,  some  years  before  its  fiVet  apphcfttiijft 
by,  M.  Morveau, 

The  other  paper  oF  M.  Morveau,  already  alluded  to,  bas** 
^object  the  relation  of  pxperiilieiita  made  to  verily  Dr.  BrtwA 
"Pwloi's  method  of  measurins  the  adhtision  of  surfaces! 
,j  Raines  Bemouillij  in  his  disBertalaotis  on  the  weight  trf' fltt 
j^boosphere,  published  in  1682,  maintains  fJiat  the  resistarttt 
'Ti'liich  two  pieces  of  polished  marble  oppose  to  their  separatto*! 
»  owmg  to  the  pressure  of  the  air.  This,  hoWeVer,  waB  dis- 
proved esperimentaliy  in  1713  by  Hawksbee;  and  abtmt  Iht 
Game  time  Dr.  Brook  Taylor,  having  observed  the  ascent  of 
water  between  two  planes  of  glass,  was  induced  to  make  several 
experiments  on  tlie  adhesion  of  surfeces,  from  which  he  Cofl- 
duded,  that  the  degree  of  this  force  inight  be  measured  by  die 
-.weight  required  to  separate  diem.  Nevertheless,  iri  ''^If 
A(M.  Lagrange  and  Cigna,  taking  for  granted  a  natural  repniaion 
:|ietween  water  and  oily  substances,  ima^ned,  if  there  was  any 
v^dhfsion  between  water  and  a  plate  of  tall6w,  that  it  must  W 
occasioned  by  a  cause  different  from  attractibn.  The  reati^  of 
Ae  adhesion  being  then  ascertained,  they  concluded  thatitUnst 
be  occasioned  by  the  pressure  of  the  air,  and,  therefore,  thai 
JDr.  Taylor's  tbeory  was  unfounded. 

Such  was  the  state  of  opinions  on  the  subject  When  M.  Mttr- 
veau's  memoir  made  its  appearance,  !n  this  paper,  fte  shows 
first,  that  water  will  ascend  between  two  plites  of  tsdlowSepa- 
rated  from  each  other  \  of  a  fine,  and  in  drcumsiancea  in'-Mffldi 
the  pressure  of  the  air  does  not  appear  to  have  any  influenife ; 
secondly,  he  suspended  a  small  poHshed  disk  of  glass  to  tine 
arm  of  a  balance,  and  biouglit  it  in  contact  \vith  a  sartkcri'of 
mercury  ;  then,  by  adding  weights  to  the  other  arm  tffl  the  dJA 
separated  from  the  mercury,  he  ascertained  the  adhtsive  Ibfct 
between  these  two  substances ;  the  same  apparatus  bem| 
transferred  within  the  receiver  of  an  air-pump,  and  a  Vacnooi 
being  produced,  precisely  the  same  results  as  before  took  ph^ce; 
hence  the  truth  of  Dr.  B.  Taylor's  theory  was  satisfactorily  esta- 
bLshed.  In  the  subsequent  part  of  the  memoir,  M.  de  Morveaa 
appears  in  the  higher  character  of  an  original  discoveret-.  He 
Observed  that  the  same  disk  of  glass  which,  when  in  cbittsct 
*ith  pure  water,  adhered  to  it  with  a  force  equal  to  259  gr. 
required  a  counterpoise  of  only  210  gr.  iii  otder  to  separate  it 
from  a  solution  of  potash,  notwithstanding  the  superior  derisity 
of  this  last.  No  adequate  cause  for  the  difference  of  these 
results  presenting  itself,  except  the  difference  of  chemical  affliiitt 
between  each  fluid  and  the  glass,  M.de  MoiTeanwas'eHcbii*4gea 
to  undertake  scrmecftlier  espevntien'&ia.'ftw*  ^-  ^■...  ~ 


a^hqi^^c^  notion  to  the  lelattve  forces  oTcbemica^attractibo. 
pQt  this  jiurpose  equal  plates  cf  the  different  njetals  were'pro- 
ci|U;eii;  ait^  tteing  in  tiirn  suspended  to  the  arm  of  an  asuay 
b^^ct;  and  counts  rpgistd,  \vt;re  ia  this  state  applied  to 'the 
SMrfa<re  of  flwi4  mercury;  and  weightu  were  added  to  tft&W&er 
ann  tilF  each  disk  wan  separated  from  its  adhesion  to  fte.^ber- 
cory.  Eacli  metal  was  thus  found  to  adhere  with  a  different 
ifcirce ;  the  adhesion  of  gold  equalled  446  gr.  and  that  of  trua 
oiily  116  gr.  the  other  metals  arranging  themselves  in  the  fol- 
lowing order  frpn^  gold  downwards,  viz,  silver,  tin,  lead,  bismyth, 
z^,  copper,  antimony.  The  above  order  corresponds  so  nearly 
ilM^tb^t  of  the  relative  affinity  ofthe  several  metals  for  mfircni?y, 
^  found  by  other  means,  as  to  render  it  highly  probable  that 
.  tli^  ifllief  part  of  the  adhesive  force  thus  found  by  experiment, 
i^  Qwif^  to  chemical  affinity,  and,  therefore,  that  the  numerical 
aftries.  pf  tfae  weights  required  to  overcome  the  adhesion  ia  aa 
approximation  towards  the  ratio  of  the  respective  affinities  fijr 
qiBrcuiY  ofthe  metals  operated  on,  Tlie  two  upper  terms,  how- 
ev^JT,  q;  the  series  are  manifestly  more  incorrect  than  the  others, 
■  ,  (iff. mercury  will  adhere  more  or  less  to  disks  of  these  two 
metids,  and,  therelbre,  when,  in  conaenuence  of  the  cotmter 
Kvejgltt,  the  separation  is  effected,  it  will  have  taken  place  not 
.  petween  the  gold  and  the  mercury,  but  between  the  inercniy  ■ 
atiberinsto  the  gold  and  the  rest  of  this  fluid. 

The  above-mentioned  investigations  had  begun  to  extend  the 

fame  of  Morveau  to  England,  Germany,  Sweden,  and  Italy,  agd 

tq  f  rQpm-e  for  him  the  correspondence  of  Bergman,  Kirwan,  and 

ott^r  illustrious  foreigners  ;  and  the  discoveries  of  Scheele,  of 

,  BUick,  and  of  Piiestley,  had  already  begun  to  attract  an  unusual 

qpare  of  public  attention  to  the  science  of  chemistry.     For  these 

reasons  it  is  not  to  be  wondered  at  that  thos6  pursuits  which  were 

,'  ^t  first  only  the  amusement  of  his  leisure,  should  rapidly  acquire 

,, ,  ,iu.  (ire  mind  of  IVJorveau  the  predominance  of  a  nding  passion. 

;JfjLenoe  in  1776  we  find  him  taking  the  somewhat  unproiessionai 

.J^p  of  delivering  a  series  of  pubbc  gratuitous  lectures,  in  iUus- 

^^tr^tron  of  his  favom'ite  science,  before  the  Academy  of  DjJQn, 

ii;^^  siibstanpe  of  which  was  printed  in  four  successive  yolnmes 

^mrtliQ  course  of  the  next  two  years,  and  added  cooaiderabfy  to 

i^le^i^blip  reputation  aheady  enjoyed  by  their  author, 

u-'.bi't^  Bftme  of  Morveau  now  stood  so  high  for  extensive  knpv- 

,j!jedg^  .%iid  philosophical  views  on  the  subject  of  chemistry,  with 

.jM^  ofthe  men  of  science  at  Paris,  that  when  the  New  Ency- 

'  I ,  cfamefiia  was  projected,  an  offer  of  the  chemical  department  was 

i'tb^P  by  the  proprietors  to  Morveau.     The  soKcitatidns  oflhe 

•  t  ^sisdlers  benig  warmly  seconded  by  Buflbn  and  others'of  his 

''afiet^fic  tfitia4^'  M.  Morveau  was  mduced  to  undertake  the 

",jl«feiitm8  ^iid  iijipprtant  office  of  drawing  up  tlie  chemicaland 

jmioM^ggicaJ  dictionary,  forming  part  of  this  great  work,  having, 

^^P^j  y^tittfe^  »  m9S(  ^Ue  coadiu^cii:  for  th^  ovet^^sa-'^A 
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historical,  litPTary;  and  experimental,  required  for  the  execiitio«| 
of  an  undeftaking  which  should  he  not  unworthy  of  the  repatsf 
tion  of  the  author,  and  of  the  high  anticipations  formed  ofilh«| 
great  and  almost  national  wbrk  of  which  it  constituted -a  paitj- 
the  critical  state  too  of  the  science  of  chemistry  itself,  io  thw 
very  agfniy  of  contest  between  two  fundamental  theoriea,  'and' 
receivnigalmiffit  daily  accessions  of  newly  discoTered  audi 
highly  iiUporf ant  facts,  soon  convinced  M.  Morveau  thaH 
nothing  "less  than  his  undivided  attention  would  enable  biiw  to4 
fulfil  the  engagements  into  wliich  he  had  entered.  Accordii^iyi 
in  1783'he'resignedallhi8  profeBsional employments,  andfthoM^ 
devottd  hirriSelt  to  the  service  of  science.  "S 

In  1782  he  published  a  memoir  in  the  Jomnnl  de  Physique  t*» 
show  th«  necessity  of  estabhshing  a  scientific  and- system%ti^> 
mode  of  nomendatnre  for  the  various  substances,  simple  nndf 
compound,  which  are  the  objects  of  chemicfd  investigatiiWJl 
This  memoir  is  generally  considered  by  his  countrymen  as  uie  6t<t* 
attempt  to  emancipate  chemistry  from  the  trammels  of  a  badnri 
rous  jargon,  endurable  only  while  the  number  of  substanctes-tfai^ 
yet  smaB,  and  while  much  of  mystery  still  coBtiiined  to  veil'fWw* 
vulgar  eyes'  the  higher  and  more  recondite  processes  ef  tiwrt. 
hermetic  philosophy.  Without  the  smallest  wish  tb  detrat^ 
from  tile  real  merit  and  jiiat  views  of  M.  JVIorveau  on  tUs'OCCS^ 
sion,  it  is  only  common  justice  to  the  memory  of  the  illustiioMI 
Bergman,  to  mention  tliat  in  his  essay  De  Anafmi  Aquanka,. 
published  in  1778,  he  employs  ti  nomenclature  for  the  cotttpwttA' 
salts,  derived  from  the  sound  Unna^an  principle^;  of  desjgtiitawii 
every  natural  substance  by  a  generic  and  ^pecitic  appeUatittiU{ 
and  in  more  respects  than  one  preferable  to  that  proposed'  by*, 
Morvean.  In  Bergman's  essay,  already  mentioned,  we  fin* 
ulknti  vegetahiU  ueratiiin,  vilriolatum,  mtratum,  nalhum ; 'tutHi^ 
ikrata,  vitriofata,  safita,  Sec.  -,  Jerrum  and  er^mtvm  vilHotatikia 
snllivm,  &c. ;  fii/drargifriis  rntratiis,  together  with  manyothm 
similar  ■  examples,  showing  that  the  fimdamental  pnncijdesf  m 
correct  nomenclature  were  both  understood  and  apphed  •  b^, 
Bergman,  and  were  borrowed  from  him  by  Morveau,  with  whoaK, 
he  was  ill  constant  and  intiniate  correspondence.  In  the  tablttta^ 
accompanying  M.  Morveau's  paper,  we  find  the  following' dwow 
invented  by  him,  and  which  are  stiU  retained,  viz.  muriatic  «Ui4(, 
flupric  acids ;  muriates,  phosphates,  citi-ates,  &c.  as  gencbiol 
terms ;  barote,  pbtasse,  soude,  ammoniac,  instead  of:  the  mow  ■ 
circuitous  expressions  terra  ^onderosa,  nJkitli  vfgetabile;  alhdh, 
minerale,  alkali  volatile,  which  still  continued  to  be  used  -fey^ 
"-"gman.  The  merit  of  M.  Morveau,  therefore;  on  this  04icai>- 
I  is  not  the  invention  of  the  great  principle  of  eoiiontific 
nomenclature,  for  thiw  is  due  to  LinuEEus  ;  nor  the  first  apj^ca-. 
tion  of  this  general  principle  to  the  naming  of  chemical  eub- 
^tAOces,  for  tnis  praise  lb  ^e  to  Ue.f^\uaiis  '^^  \]aa  wij^^tiwi  oS, 


a4ew«b|ipk|  ^K>]rt^  wd  ccoiv^eat  names  for  fiomd 'of  the  Bup* 
p^aed  sin^l^  bodies^  and  the  strenuous  and  successful  exertions 
w]u«h  he  jnadieitp  natupahae  in  France  both  the  principle  and  the 

.  ^'wo  yeara. before  the  date  of  the  above-mentioned  paper^ 
Mb  MorvempubUshed  a  translation  into  French^  with  note;s,  of 
HmOpuseula  Chemica,  Sec.  of  Bergman;  he  also  contributed 
hM'  Yalual^  superintendence  of  the  translation  of  Scheele's 
eMftys  by  Madame  Picardet^  and  of  a  number  of  memoirs  by 
foee^  chemists,  which,  about  this  time,  enriched  the  pages  of 
the  Jcmmal  de  Physique.  He  also,  with  what  success  we  ajie 
npt  informed,,  established  a  manufactory  of  soda  from  the  decopa^. 
position  of  common  salt  by  a  process  aetailed  by  Scheele  in  one, 
of  bin  essays. 

The  publication  of  the  first  volume  of  the  chemical  part  of  ^tha 
Bncyclopedie  Methodique,  which  now  took  place,  completely 
justified  the  high>  expectations  of  the  chemical  world.  The 
articles  acide,  adhesmi,  affinite,  contain  a  vast  fund  of  informal 
ticMi,  clearly  detailed  and  drawn  up  in  that  truly  equitable  and 
philosophic  spirit  which  ensures  the  permanent  value  of  this 
volume  as  an  historical  record,  although  for  practical  use  it  has 
now  become  even  obsolete.  What  tlie  reasons  were  which, 
induced  M-  Morveau  so  soon  to  discontinue  his  connexion  with 
th«ft.work  we  are  not  informed;  whatever  they  were,  however, 
tti^r  consequences  are  much  to  be  regretted. 

The  high  character  for  integrity  and  abiUties  which  had  been 
acqiured  by  M.  Morveau  in  his  practice  as  a  barrister  and  a 
magistrate,  drew  him  again  into  pubUc  Hfe  on  the  breaking  out 
G^ime  French  revolution.  He  was  first  employed  in  organizing 
tl^a  department  of  the  Cote  d'Or,  and  was  subsequently  elected 
atioendtier  of  the  se<^nd  National  Assembly,  and  was  appointed . 
Solicitor  General  of  his  department.  At  this  period,  his  residence 
io  Paris  becoming  necessary,  he  resigned  the  chemical  chair  in 
tW  university  of  I)ijon  to  his  iriend  Dr.  Chaussier,  and  esta- 
biifihed  himself  in  the  metropolis.  In  1794  he  was  nominated 
Pi^fessor  of  Chemistry  at  the  Ecole  Polytechnique,  and  in  1796 
was  appointed  member  of  the  National  Institute.  In  the  same 
yee^  he  was  re-elected  a  member  of  the  Council  of  Five  Hundred ; 
bait^  disengaging  himself  as  soon  as  possible  from  pohtical  employ- 
ntkeotS)  he  devoted  his  whole  energy,  as  Director  of  the  Poly- 
technic School,  to  perfecting  the  system  of  public  instruction, 
asi4  assisting  the  progress  of  general  science.  His  indefatigable 
efforts  in  the  important  trust  thus  confided  to  him,  w^re  rewarded 
fvat,.by:thepost  of  Administrateur  General  of  the  Mint,  then  by 
the'Oross  of  the  Legion  of  Honour;  and,  lastly,  in  1811,  by  the 
rank  of  Baron  of  the  Empire.  His  advanced  age  and  meritorious 
servilces  now  obtained  for  him  an  honourable  retreat  from  active 
life,  which  he  enjoyed  for  about  four  years  ;  and  then,  on  Dec. 
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21j  1815,  he- quietly  expired,  hanng  just  cMi^eted'hi*  80tJ» 

fhe  service*  rendered  by  M.  McFTveaa  to  chemistiy  were 
und^uhtedly  very  conxiderable,  though  it  is  not  eiisy  gpecially  ■». 
point  lJ>em  out.  By  his  extensive  foreign  oorreapondcnee  ha. 
became  tbe  medium  through  which  his  coontrymen  derived 
muoh  of  their  tnowledfie  of  the  diacoveriea  made  by  tbretgn, 
chemists.  To  his  zeal  and  abihfy,  as  a  lecturer  and  a  director  of . 
public  instructioD,  much  of  the  popular  favour  which  att8eh«4 
itaelf  in  France  to  chemical  invest^ations  is  to  be  attributed-;  i 
while  the  general  iutegrity  and  diaiatereetednesti  of  his  moni  < 
character  kept  him  aloof  &om  petty  squabbles  and  intrigues,  and  ■ 
thus  enabled  him  quielly  and  unostentatiously,  but  effectually,  to. 
contribute  in  various  ways,  which  were  rather  felt  than  acknow- 
ledged, to  the  progress  of  his  favourite  science. 


Article  II. 

Memoir  upon  the  Geography  of  the  Plants  of  France,  cotma^mT 
mare  fnpecinlli/  with  Regard  to  their  Height  above  the  Levet  of, 
the  A'tfu.     By  M.  De  CandoUe.     (Abridged  from  the  Third 
Volume  of  the  Memoirs  of  the  Society  of  Arcueil.) 

The  geography  of  plants  is  almost  a  new  science  j  although 
it  had  been  attended  to  by  Linnaus  and  some  of  his  successors, 
yet  the  first  writer,  who  can  be  considered  as  having  treated '. 
upoit  it  in  a  regular  and  systematic  majiner,  is  M.  De  Humboldt.' 
As  the  fiLctB  that  are  stated  in  this  paper  are  deduced  from 
observations  made  in  France,  and  of  course  in  the  temperate . 
zone,  wiiile  M.  de  Humboldt's  are  derived  from  the  tprrid  zone, 
there  may  appear  to  be  aome  difference  in  the  results  ;  but  upon , 
a  close  examination  this  difference  will  be  found  to  be  mote 
appfirent  than  real.  All  the  g'cueral  lnvts  that  are  laid  down  as 
apphcable  to  France  may  be  shown  to  be  conformable  to  tho^e 
estabhshed  by  M.  de  Humboldt;  and,  indeed,  the  diSereacQ 
which  there  is  iu  the  facts  is  itself  a  verification  of  the  gen(^. 

One  of  the  most  important  points  in  botanical  geography  )fi^  ^ 
analyze  with  accuracy  the  influence  which  the  absolute  iieigh,ij  ftf 
a  place  above  the  level  of  the  sea  produces  upon  vegetation.  .^  It ! 
is  a  complicated  circiunstance,  depending  upon  a  variety  fn, 
causes,  which  are  not  necessarily  connected  together;  iii  9Tp^  ; 

•  "  Essal  aur  la  Gcogr^hie  dm  Plaiiles,"  I  *ol,  4to.  1807,  "  avec  nu  Tki^M 
repromioiit  ki   HaBieuri  dsa  Planlcs  deg  Corililicra."— rSee  ABi>.'«f^fVil'. 
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iBx^f^ttyt^  undieTstiknd  it  in  ait  itsirelatiomt,  it  it  neeeMary  to 
examine  separately  all  the  external  agents  of  vegetation.  Height 
mflv  wet  upon  T^getables  either  mediatelj/  or  imnfieditaelu'}  height 
umi^iiceft  (he^  temperature  of  the  atmosphere  and  its  mmridity, 
and  ahK>  the  intensity  of  the  solar  light ;  but  temperature,  moistr 
\aey  iffid  light,  all  aifect  vegetation;  therefore,  in  this  vi^y, 
height  will  act  mediately  on  vegetables.  Height  has  Ukewise  die 
immitdiate  effect  of  diminishing  the  density  of  the  atmosphere, 
aAd  it  becomes  a  curious  subject  of  inquiry,  whether  this  dimi* 
nished  density  can  affect  vegetation.  All  these  different  points 
wfll  be  considered  in  succession  ;  and  we  shall  begin  with  the 
effect  of  absolute  height  as  operating  by  a  change  of  temper* 
attire. 

It  is  well  known,  that  as  we  ascend  into  the  air,  the  mean 
temperature  diminishes  according  to  a  regular  gradation,  which 
is  so  well  ascertained,  that  if  we  make  the  proper  allowance  for 
the  influence  of  local  and  incideiftal  circumstances,  we  can 
determine  beforehand  the  mean  temperature  of  a  given  place, 
by  knowing  its  latitude  and  its  absolute  height.  Vegetation, 
consequently,  which  depends  so  much  upon  temperature,  must 
be  much  influenced  by  tne  latitude  and  the  absolute  height ;  and 
aH  the  facts  of  which  we  are  in  possession  tend  to  confirm  this 
condnsion. 

1.  Every  one  knows  that  there  are  many  plants  which  are 
oifly  found  at  certain  elevations ;  and  it  has  been  proved  by 
M.  Humboldt  that  this  limitation  of  plants  to  defimte  heights 
above  the  level  of  the  sea  is  the  more  constant  the  nearer  we 
approach  to  the  equator.  This  fact  affords  a  strong  presump* 
tion  that  the  effect  depends  upon  the  temperature  ana  not  upon 
the  rarity  of  the  air. 

2.  Most  of  the  plants  of  France  which  are  indifferent  td 
tetaperature  are  so  hkewise  to  absolute  height,  and  grow  from 
the  borders  of  the  sea  to  the  summits  of  the  mountains.  In 
France  there  are  about  700  wild  plants,  which  are  found  natu- 
rally at  very  different  elevations ;  of  these  the  following  may 
be  cited  as  well  known  examples.  The  erica  vulgaris  and  the 
erica  tetralix,  which  cover  many  parts  of  the  western  coast,  grow 
on  the  summit  of  Mount  Calm,  one  of  the  Pyrenees,  about  13,000 
metres  high.  The  statice  armeria  is  found  in  Holland,  in 
districts  that  are  below  the  level  of  the  sea,  and  among  the  Alps, 
on  the  "  Col  du  Bon-Homme,"  at  an  elevfttion  of  about  2,500 
metres.  The  tussilago  farfara  and  the  lotus  comiculatus,  which 
are  common  at  the  level  of  the  sea  in  France,  are  also  found  on 
Mount  Jovet  at  an  elevation  of  about  2,400  metres.  The  same 
kiild  of  observations  have  been  made  with  respect  to  cochliarea 
officinalis,  thymus  serpyllum,  and  vulgaris,  digitalis  purpurea, 
nardtts  stricta,  potentilla  vema,  fritiUaria  meleagris,  asplenium 
viride,  anthoxanthum  odoratum,  and  phleum  pratense.     Several 

2>eciesof  the  carices,  scirpi,  and  jxmciv  ax^io\fli'^\\N.'Cc^^^y«ssNfc 
versity  ofsitaatiom ;  and,  in  short,  t\i^  uxBCcio^T  ^l  ^%s*»»  v^ 
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which  this  remark  applies  is  so  conBiderabk,'  aa  not  to  tead^ 
it  necessary  to  adduce  any  more  particular  Ulustratiuns.  -  It  utb, 
be  observed  that  the  above  examples  are  ai\  taken  from  pUnt^ 
with  conspicuous  organs  of  fmctiiication,  the  idenlity  of  whi<dl| 
it  IB  more  easy  to  ascertain ;  if  the  cryptogamia  be  taken  intutt 
account,  ttie  observation  will  apply  stili  more  generally.  ■■•ii 

3.  Among  those  plants  which  caimot  endure  a  temperatuaik 
that  is  either  too  high  or  too  low,  we  observe  thai,  when  thcNk 
grow  in  diderent  Latitudes,  it  is  at  such  heights  tliat  the  e&ctd2 
the  elevation  may  compensate  that  of  the  latitude.  Thus  maaj^ 
[dants  of  the  Alps  and  the  Pyrenees  grow  ia  tlie  plaiaa  of  lUf 
north  of  France ;  and,  on  the  contrary,  the  Lapland  plants,  vthsu, 
thtiy  grow  in  France,  arc  found  on  the  mountains.  The  saiiip 
fraga  groenlandioa  grows  on  the  Pyrenees,  at  an  elevalioB  Qfr 
from  3,278  to  2,400  metres  above  the  level  of  the  sea ;  the  Liniuem 
borealis  is  not  found  in  the  Alps  at  a  height  less  than  froai- 
1,*J0  to  2,000  metres.  The  chesnut  flourishes  in  the  pUi^.i|Ji| 
the  north  of  France,  on  the  hilts  in  the  south  of  Fraucer  ami- 
ascend  to  a  coiisiderabte  height  on  the  Appennines  aod  An 
jEtna.  .  -.u 

4.  Plants  which  are  cultivated  on  a  great  scaJo  obeyilaMt. 
entirely  corresponding  to  the  above  ;  those  which  vegetate>in^ 
latitudes  vegetate  also  at  all  heights.  M.  Humboldt  infonit»<iMi 
that  the  jwtatoe,  which  flourishes  so  well  in  our  nortbera  ooatt* 
nents,  is  cultivated  in  Chili  at  a  height  of  3,600  metres. >  Biti 
same  kind  of  remarks  may  be  made  upon  tliedifTereutspecieeql 
grain,  aitd  they  may  be  likewise  extended  to  those  plants  whii^ 
are  more  impatient  of  cold.  The  highest  point  in  which  ipuaet 
18  regularly  cultivated  is  above  the  village  of  Lencaos,  in&a 
department  of  the  Lower  Pyrenees,  at  a  height  of  about  l^fiQd 
metres.  Setting  out  from  this  point,  which  is  in  the  43d  degree 
of  latitude,  and  going  6°  north,  we  come  to  the  neighbourhood 
of  Mans,  the  most  northerly  part  where  maize  is  cultivttfid. 
The  same  observations  may  be  made  upon  the  vine,  the  fig>  and 
die  olive  j  and  from  all  the  facts,  both  those  that  refer  to  viiiAf 
and  those  that  refer  to  cultivated  plants,  we  arrive  at  thenUni 
conclusion,  that  such  as  have  hmits  relative  to  a  mean  tempn^ 
atore,  have  them  equally  in  latitude  and  in  elevation ;  and  tha^ 
on  the  contrary,  such  as  grow  almost  equally  well  at.  all  tempei- 
atures,  arc  found  in  all  latitudes  and  at  all  heiglits. 

Although  tl^ese  facts  prove  that  the  influence  of  temperatnrs 
is  very  considerable,  yet  it  has  been  observed  that  the  piaan 
temperature  is  by  no  means  a  correct  guide  for  us  to  foUswiia 
the  appreciation  of  the  effects  of  climate  upon  vegetatioa.>  i  Bbt 
it  is  to  be  remarked  that  the  distribution  of  the  heat  in  the  d!ffir> 


s  of  the  year  has  a  very  powerful  effect  upon  ihe-liti 
of  vegetables,,  and,  consequently,  upon  their  geography.  .ijWs 
knoW'lhtit  absolute  elevation  produces  upon  the  ajstribution  of 
tb&JT^&B  heat  an  effecV,  anaio^oM^  to  fcat^wcfe  faft-sathe  equator; 
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the 'less  difierence  tb^e  is  between  the  suxnmeF  aadithefurintei!; 
while  the  further  we>  are  from  the  equator,  or  from  iii&levBl  of 
the  'sea,  the  more  diiierence  there  is  between  the  aessona.^Hemce 
we  observe  an  analogy  between  these  two  sitaationa  with-Tespeot 
tO'climate,  and  a  similarity  in  their  vegetable  poductioasj 
Thus  the  tree  which  thrives  tne  nearest  to  &e  pole  is  the  fairchy 
and  this  same  tree  is  found  on  the  Alps  above  the  region  of  the 
pines.  In  general,  evergreens  are  rare  both  in  the  northern 
and  much  elevated  regions,  or,  if  they  are  found  there^  i^ 
is  only  such  as  have  awt-shaped  leaves,  on  account  of  the  snow^ 
wluch,  accumulating  on  them,  either  freezes  the  young  shoots 
or  breaks  the  branches.  In  the  wild  state,  perennial  plants  are 
mofl'e  numerous  in  proportion  to  those  that  are  annual,  whether 
we  recede  from  the  equator  or  from  the  level  of  the  ocean.  There 
are  certain  causes  which  operate  in  a  different  manner  upon 
cultivated  plants ;  but  this  forms  no  objection  to  the  general 
principle  which  has  been  laid  down,  or  to  the  analogy  which  we 
observe  between  a  northern  latitude  and  a  great  elevation. 

It  is  well  known  that  light  acts  powerfully  upon  vegetables. 
It  excites  their  transpiration,  determines  many  of  their  motions^ 
and  seems  to  produce  in  them  many  chemical  changes.  When 
they  are  deprived  of  hght  they  become  white,  iiaccid,  and 
drawn  out;  on  the  contrary,  the  effect  of  a  bright  Ught  is  to 
render  them  more  vigorous,  and  to  increase  their  colour,  firm- 
nefls,  and  all  their  sensible  qualities.  There  are  three  different 
ways  in  which  plants  are  subjected  to  the  increased  action  of- 
lighty  according  to  the  situation  in  which  they  are  found.  Ia: 
the  equatorial  regions  the  sun  acts  upon  them,  during  the  wholoj 
year,  with  great  power ;  in  the  northern  countries,  during  the 
soBuner,  while  the  process  of  vegetation  is  going  forwards,  the 
sun  remains  a  long  time  above  the  horizon;  and  in  lofty  moun- 
tains, the  rarity  or  purity  of  the  air  causes  the  light  to  be  more 
intense  than  in  the  plains.  Many  of  the  facts  which  have 
generally  been  ascribed  to  the  operation  of  temperature  upon 
plants  would  appear  to  be  rather  owing  to  the  action  of  light. 
M.  Humboldt  has  particularly  attended  to  this  subject,  and  lias 
attributed  to  this  cause  the  greater  proportion  of  resinous  and 
aromatic  substances,  which  is  founa  in  plants  that  grow 
between  the  tropics,  or  on  high  mountains.  It  is  probably  owing, 
in  a  great  degree,  to  the  less  intensity  of  the  light,  that  alpine 
plants  can  seldom  be  made  to  grow  luxuriantly  on  plains,  where 
they  generally  acquire  a  blanched  appearance  and  a  delicate 
texture. 

In  proportion  as  we  ascend  in  the  air,  the  hygrometer  shows 
that  the  degree  of  moisture  continues  to  diminish.  This  habitual 
dryness  of  the  air  of  mountains  tends  to  increase  the  insensible 
perspiration  of  plants,  and  consequently  the  absorption  by  their 
roots.  The  fluid  necessary  for  this  purpose  is  generally  supplied 
by  the  melting  of  the  snow,  with  Yrhic.VL  VSt^^KscassAX^^  ^^. 
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hlghent  mouDtekui  are  -ooyeied;  and  it  10  «e(eprdiQ§^  filWd^j^l^b 

Afe#  being  fvmistMd  with  a  regidfur  ftupplv'^  buuatttv^  Tlip 
fi^ii^nt  rains  which  oocur  in  all  elamted  ai^Mtiana^  ]&  mm^ 
likfiftBure  supply  the  place  of  snow  in  mounteina  thai  laro*  not 
corered  by  it.  Plants  that  srow  at  great  heiffhts  mustabfayg 
necessarily  be  watered  by  a  fluid  whion  is  at  alow temperatiire,; 
atid  aUliOuch  we  are  not  able  exactly  to  learn  the  effect  which 
i»  p^odiMied  upon  planta  by  the  temperature  of  the  water  which 
ifi  applied  to  tneniy  yet  we  have  many  facts  which  wcwld  load  us 
to  eonclude  that  it  must  have  a  considerable  ififlttenoe.  C^ 
diners  know  that  tropical  planta  will  not  bear  very  coUwatec; 
and,  on  the  contrary,  it  is  observed  on  the  sides  of  hills^  that!  if 
we  meet  with  a  very  cold  springs  the  jplants  that  grow  round  it 
are  siioh  as  we  generally  find  in  a  oolder  cUmate.  An  observih 
tion  the  reverse  of  this  has  been  observed  with  respect  ta  warm 
springs,  which  are  found  to  be  surrounded  by  plants  tkat  Bft 
natives  of  a  lower  situation,  or  more  southern  latitude. 

With  respect  to  the  question,  whether  the  rarity  of  the  sir, 
which  is  the  direct  and  immediate  effect  of  absolute  height>,i^ 
any  influence  upon  vegetation,  we  may  observe,  that«a  plaidi 
act  chemically  upon  the  air,  especially  upon'  the  ovygeq0Si 
portion- of  it,  it  is  necessary  that  the  atmosphere,  be  auffioie^^ 
dense  to  supply  them  with  the  requisite  quantity  of  Qxyg^i* 
We  have,  however,  reason  to  suppose  that  the  air  of  the  highlit 
moimtains  is  sufficiently  dense  for  this  purpose ;  the.  ahbolpte 
quantity  of  oxygen  absorbed  by  plants  is  not  very  eonsidilr^jilit; 
it  is  further  stated  that  they  exhale  as  much  oxygen^  a^^thsy 
absorb,  and  although  M.  Theodore  de  Saussure  has  obsenf^d 
that  the  succulent  plants  absorb  the  least  oxygen,  yet  it  is  ka^wn 
that  plants  of  this  kind  are  not  those  which  flourish  the  be^tin 
mountainous  situations.  M.  Humboldt  has  suggested  thttt  a 
rare  atmosphere  may  act  upon  plants  by  augmenting  the  evapo- 
ration, and  perhaps  the  idea  may  be  allowed  to  be  con'ec|b;:<Qut 
the  effect  must  be  very  inconsiderable,  and  is  scarcely,  if  at4dl^ 
to  be  perceived.  ... 

From  the  above  remarks  it  appears  that  we  may  lay  4ow&.  <i^ 
laws  or  general  principles  respecting  botanical  geoffraphy^    <  j 

1 .  The  degree  of  rarity  ot  the  atmosfdierioal  air>  cona^ol^red 
independently  of  every  other  circumstance,  between  the  ii^al  of 
the  sea  and  the  limit  of  perpetual  snow,  does  not  appear  4o:h^ve 
any  very  essential  direct  action  upon  the  geography  of  plants. 

2.  The  geography  of  the  plants  of  different  regions  is  principally 
determined  by  the  mean  temperature,  and  by  its  annual  phases. 

3.  As  the  mean  temperature  of  a  given  place  is  determined  by 
the  latitude,  the  absolute  height,  and  the  exposure,  it  follows 
that  the  nearer  we  are  to  the  equator,  and  consequently  the 
more  important  the  latitude  and  the  exposure  are,  the  more 
influence  the  absolute  height  has  upon  the  habitation  of  plants^ 
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ti^lfili^tt'lose^  its  importanee  as  we  approach  the  poles.  4.  The 
-iidiij.iial  pbases  of  the  temperature,  as  well  as  the  mtenfiity.  of  the 
Kjl&t  aiid  tiie  difynei»,  estafoUsh  a  sthmg  vtlatton  betwe^&tlie 
tegetation  of  very  elevated  districts  and  that  of  the  northern 
1[9[Aihtries.  5.  Annual  and  biennial  plants,  or  to  speak  more 
cbrrectly,  those  which  fructify  only  once,  become  more  rare  in 
ptbp'ortion  as  we  remove  from  the  equator,  or  from  the  level  of  the 
ilea.  In  our  climates  there  are  very  few  which  are  elevated  above 
4,900  metres.  6^  If  we  proceed  upon  the  estimate^  that  in  o«ff 
climate  180  to  200  metres  of  absolute  height  affect  the  m«au 
teiofxperature  almost  in  the  same  manner  with  a  degree  of  latitude, 
we  shaH  be  able  to  fix  the  corresponding  hmits  of  vegetables  in 
the  scale  of  heights  and  in  that  of  latitudes. 

To  the  memoir  are  subjoined  four  tables,  containing  lists  of 
the  plants  that  are  found  in  France,  arranged  according  to  the 
heists  at  which  they  grow.     In  the  first,  we  have  the  plants 
-which  are  never  found  in  France  below  2,000  metres  of  absolute 
height ;  in  the  second,  those  which  are  only  found  in  France 
between   1,000  and  2,000  metres  of  absolute  height ;  in  the 
third,  those  which  grow  in  France  indifferently  above  1,000  or 
'  S,000  metres  of  height,  but  not  below ;  and  in  the  fourth,  the 
'flBXLiM  which  grow  in  France  indifferently  below  and  above  1,000 
^'udetres,  omitting  those  the  difference  of  which  between  the 
minimum  and  me  maximum  does  not  equal  1,000  metres.     In 
*<iil  th^se  Hdts  there  are  no  cryptogamian  plants  sdimtted.    The 
results  that  may  be  collected  from  these  tables  are  as  follows  : 
'  The  fitst  table  contains  60  species  all  perennial ;  the  second,  206 
species  all  perennial;  the  third,   1513  species;  the  fourth,  517 
^species.     From  these  tables,  besides  the  cryptogamian  pLoints, 
whitjh  in  France  amount  to  1,500  species,  are  excluded  700 
annual  plants,  which,  for  reasons  mentioned  above,  can  only 
gipow  in  places  where  the  snow  lies  for  a  considerable  length  of 
'  time ;  300  markie  plants,  which,  having  a  necessity  for  salt  water, 
eannot  grow  except  on  the  sea  coast,  or  in  salt  marshes  ;  about 
800  plants,  which,  requiring  a  certain  degree  of  warmth,  cannot 
grow  in  the  plains  of  the  north,  or  in  the  mountains  of  France ; 
^and,  lastly,  about  300  species,  which  are  too  rare  or  too  little 
known  to  emaUe  ns  to  affirm  any  thing  with  certainty  concerning 
them.    There  remains  about  1,500  species,  which  grow  in  aU 
situations  indifferently,   making  up  a  total  of  5>000  that  are 
indigenous  in  France. 
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Article  III. 
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Mr.  Paik. 
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0 
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12 
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15 

16 
17 
18 

19 
SOi 


10  a. 
9p. 

»a. 
3P- 


10  a.  s. 
T  p.B. 
9a.  s. 

I   p.B. 

10a.  s. 
5  p.m. 
Op.Bi. 
9  a.ip. 

7  p.0. 
9  a.m. 
5  p.M. 
9  a.m. 
4  p.m. 
9  a.m. 
4  p.m. 

4  p.m. 

10  a.  ra. 
12 
1  p.  m. 

10  p.m. 
9  a.  m. 

5  p.m. 

8  p.m. 

9  a.m. 
4  p.m. 

10  p.m. 
9  a.  m. 

8  p.m. 

10  a.m. 
3  p.m. 

9  p.m. 

1 1  u.  m. 

10  p.m. 
9  a.  m. 

12 

9  a.  m. 
3  p.m. 

11  p.m. 
9  a.m. 
6  p,m. 

10  a.  m. 
6p.Bii.  . 
*'9  p.m. 


of  : 


»Fi 


«.   :     4T 


I 


i 


I        44 

51 

ao 

54 

45  J 
.  io  ibe  fan.  j 
t.       49 

45 

48 

55 

48 

50 

42 

45 

42 

49 

48 

51 

50 

48 

50 

78 
in  the  van. 

50 

48 

76 
in  (he  sun. 

37 

39 

38 

SO 

30 

32 

22 

35 

32 

43 

44 

33 

46 

38 

45 

50 

46 

48 

35 

46 

43 

39 

40 

S5 


Gala,  dear;  snow  ■citing. 

Gkla^  « ilk  light  claais  aad  saoiUne. 

Clear.    Wind  £.  morning ;  W.  eteniag,  asd 
moderate. 


E.     Rain  ia  momiagi  afceraooB  fine. 

I 

In.  £.  moderate.    Clear. 

I 

N.  £.  Taryiog  to  3.  £.  aad  W.     Fine. 

N.E.andN.  W.     I^ine. 

X.  E.  io  the  raomiag,  with  rais.     Eireniog  S. 

and  ftiir. 
N,  W.  and  W.  moderate.       Ei^ening,  smae 

rain. 
N.     Very  fine  and  mild.     In  tbe  ereaing,  £. 

The  Icelanders  predicted  tD«day  a  gale  of 

wind  which  did  not  take  place.  * 

N.  moderate.    Clear.     £.  in  the  eveoiag. 


K.  E.  wHh  rain  ;  erening,  blows  htiFd  (torn  N. 


N.  N.  E.  blows  fresh.  Ice  in  the  morniDg  the 
thickness  of  a  crown-pieced    In  the  evening, 

E.  •.■■;- 

p].  moderate.    The  hills  to  tbevfCHith  of  Rei- 

kiavig  again  covered  with  lao.wi 
S.  £.  fresh  breeze*    Partially  clear.    - 

;.  E.  a  heavy  gale  alt  day.  C^^r,  but  'IjRiy 
out  at  sea.  ■  '»•' 

S.  E.  heavy  gale  sflll  tontfinies,  with'  HMft^ill 
day.  '•■■■■       '-■■■  /-^iiiUi 

S.  more  moderate.^  Heavy  showers^  .JQ  the 
evening.  A  gaW.  fromi  the  Ni  predated  by 
the  Icelanders.   '  .  ^'  </  ^       ^ 

N.  Cioady.  In  the  evening  A  heav^gi^e  from 
the  N.    Hills  ag^n  covered  wi^  sntfw. 

[!f(.  ^e%l\\V^<iuUik»e«.  Cloudy"  "lb  the  even- 
ing cVeax. 
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Day  of 

the 

Hour  of  the 
^Jay. 

Degrees  of 
therm,  of 

Remarks  on  weather. 

na^hci 

Fahrenheit 

'      '    ■.  ■   :  .  >  '  ■'  ■ 

1813. 

1 

May     21 

9  a.  n. 

370 

N.    Clear.     A  heavy  gale  all  day. 



3  |K  m. 

87 

'      .. 

@2 

10  a.  m. 

38  . 

N.  £.  fresh  breese.    Very  clear. 

11  p-m. 

82 

S3 

10  a.  m. 

44 

N.  E.    Veryiac    JBvening,  N.  W. 

— i._  -■-   ■ 

•    2  p.  m. 

40 

-  #.               ■          .                   •  r      •                              • 

24 

9  a.m. 

45 

N.  W.    Fine.    Evening,  N.  E. 

7  p.m. 

47 
in  the  sun. 

•  ■   ■  ■ 

25 

9^a.jii.  . 

49      . 

N.  Bodefste.    RailD.    AftenooA  calii^  clear. 

1  p.m. 

51 

.  J 

.     26 

10  a.m. 

62. 

Calm.    AfternooOy  rain. 

2  p.m. 

52 

: 

27 

10  a.m. 

51 

N.  W.     Cloudy.     £vening»fit    . 

2  p.m. 

53 

28 

0  a.m. 

49 

£.     Clear,  fine.      Evening,  a  heavy   sqoaU 

8  p.m. 

43 

from  N. 

29 

10  a.m. 

53 

S.  E.  rain  },  blows  fresh. 

3  p.m. 

53 

SO 

11  a.  m. 

54 

8.  £.  blows  hard..   Rain.    Evening  moderate. 

8  p.m. 

47 

: 

31 

9  a.  m. 

.    52 

8.  £.  moderate.     Rain.    Afleraoon,  W. 

3  p.m. 

50 

Fane      1 

11  a.m. 

47 

S.  W.  blows  fresh.     Cloudy.    Afternoon,  a 

■  / 

6  p.  m. 

42 

gale  from  W. 

2 

10  a.m. 

45 

W.  moderate.    Evening  S.  and  fine. 

>•  ■ 

4  p.m. 

46 

.  1 

7  p.m. 

48 

.  ■  ■ 

a 

10  a.m. 

48 

8.  moderate.    Rain  all  day. :  Very  thick. 

id  p.m.. 

48 

r      '                                                                   .■      1- 

4 

10  a.  m. 

52   ' 

S.  W.  moderate.    Rain  all  day« 

8  p.m. 

48 

1  .             t 

6 

10  a.m. 

58 

N.  mddemte.    Fair.    Evening,  8.  E.  and  rain. 

7  p.m. 

55 

6 

10a.ffl. 

53 

8.   moderate.     Eftlr.     Afternoon,  contiooal 

1 1  a.  m. 

59 

rain. 

8  p.m. 

53^ 

..  .1 

^        t 

10  a.  m. 

51 

N.  W.     Cloudy.    Squalls.     <. 

7  p.m. 

46 

if 

8 

a 

9  n.  m. 

45 

E.  varying  to  S.  £.  and  N.  E.  :  Evening,  blow« 

-•1^  ■  .• 

2  p.m. 

/      52 

hard. 

r  ■■   '9 

m 

1 1  a.  m. 

44 

N.    Clear.    Blows  fresh. 

5  p.m. 

51 

■                                                                                   1  • 

11..^' 

-  ,8  p.m« 

52 

'                                            > 

10 

il«im. 

56 

N.  E.    Cloudy,  bit  fine. 

6  pun. 

56 

11 

10  a.  m. 

50 

N.  E.  moderate.    Fine. 

0«4hi»^ay  F«  left  Reiki^vig  for  the  interior  of  the  island,  and  did  not  retom 
ttntil  the  15ih  of  this  month.     Ckiriog  this  period  I  have  only  the  following 
jtflMiri  notices j»f|Lhe  thermometer :  at  Retkum,  hot  springs,  on  the  13th,  in  the 
shade,  60Oj  in  the  sun,  68«.     Wind  S.    Very  fin«. 


.  t'5{,    ia.m.  ' 
2  p.m. 
midnight... 
IB;  ip,^.m, 
.,  12  m. 


47         S.W;  Very  fine.  ^ 

44 
"  '54* '  ■ ,  K.  E.Jfre^  breeze.    Cloudy. 


■«  f 


60 


'I 


tlif>'.      I  •'-     ••,!  ■ 


\' 
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t9  tht  Udimt  If  nil  iiiirtgj .       {K 


Day  of 
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I 


*^- 


lUegrccisf 


iFUuvaheh. 


1813 


49 

79 
ia  thenii. 


65 


'S3 
t4 


J«ly 


II  a.Bi. 

6p*M. 

11  a.  m. 


18  a. 
12  mid- 

961    lOft.111. 
lla.ai. 
97     11  a.  m* 
1     19  a.  a. 
9  p.m* 
9     11  a.  a. 

3  p.m> 

3  10  a.  m. 
9  p.m* 

4  1 1  a.  a. 
5  p*a. 

11  a.  m. 

4  p.m. 


} 


4B 
Si 
&5 

&5 

70 

tetlWMM. 

64 


If.  W.  atarly 
N.    Yeryfiae. 


SLE.    Ckar.    AAcnaoB, 


H.    Gkady. 

&E.«aloat 

H.  V.  nmly 


67 

51 

50 

71 
Intbesmi. 

.64 
intheihade 

56   . 

69 

5a 


S.  E.  fresh  brceie.    Rain.    Very  tMck. 

Mf.  W.    Clear  $  very  fine  x  Ibe  aait  pICM 
iay  we  ha?e  yet  bad  in  leelMid. 

8.  S«  noderatc.    Raio. 


56 
58 
58 
58 
54 
54 
54 
58 
59 
61 
60 
64 
65 


Bpeni^  9a 
.    Saia. 

Fine. 


E.  Tarjing  to  N.  and  N.  W.    Fine. 

N.  E.    Fine,  elear. 
If.  W.    <(3ear,  ttae. 

N.  W.  moderate,    Verv  fine. 

W.  fresh  breeze.    Clondy,  b«|t  Ine. 

S.  £.  dittos  ditfb. 

£.  aoderate.    Cloudy. 


6.  Again  left  Reil^iavig  for  the  interior  nnUl  UmT  16(h  inst.  ^9  our  reten 
receiTed  the  foUowinj;  obserrations  on  the  thtonoaeter  fim  a  ceadii 
there. 

N,    Very  fine. 


8 


9 


10 
11 
IS 
J3 


61 

93 
ia  the  snn. 

57       (N.  Mows  bard,  tnt  flue. 

68 
iaihesao. 

74  . 
iatheisttn. 
58 
56 


N<  modeiiate.    y ery  fine. 


S.  heavy  gale  ao^'rain  all*8by, 
$.  E.  aoderate. ;  "Showers. 

2(9        Ditto,  ditto. 

^       \S.iLaadtt«te:  'Fine. 

61       \ 


.\ 
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fifty  of 

the 
month. 

Haor  of  the 
'  day. 

Degreei  of 
dienn.  of 

I^^ihrenheit. 

Remarks  on  weather. 

•              •    ■ 

I81S: 
#«ly     14 

15 

16 

610 

58 
58 
61 

S.  E.    Showers.    Afternoon  fine. 

S.   a   gale.      Showers.    Evening   calm,  and 
heavy  rain. 

On  the  9th  of  this  month  the  thermometer  stood  at  the  foot  of  Mount  Hecla  at 
12  p.  m.  (S5^$  and  on  the  following  day,  in  the  afternoon,  on  the  summit  of  the 
jDOuntain,  at  31®. 
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Calm,  rain.    Evening  N.  £. 
S.  £.  heavy  gale;  with  showers, 
N.  W.     Clear,  fine. 
S.  W.  moderate.     Fine. 


Calm,  fine.     Afternoon  S.  K.     Rain  heavy  all 

night. 
S.  £.  moJerate.     Cloudy. 


Calm,  hazy.     Afternoon  clear. 

Calm,  clear;  the  roost  beautiful  day  we  expe* 
rienced  during  our  stay  in  the  island.  . 


Calm,  clear. 

N.  W.    Fine.    Blew  fresh  in  the  evening. 

N.  E.  fresh  breeze,  but  fine.     Evening  S.  E.  a 
gale,  with  heavy  rain  all  night. 

S.   E.  blows  hard,  with  showers.      Evening 

cilm. 
S.  £.     Rain.    Afternoon  fine. 

N.W.    Very  fine. 


S.  £.  fresh  breeze.    Heavy  rain  all  day« 

E.     Rain  all  day. 

S.  E.     Cloudy.    Evening^.  E. ;  a  gale,  witli 

rain  all  night. 
E.  and  S.  E.  blows  hard,  with  rain. 

S.  E.  blows  fresh,  with  showers. 

3.  E.  ditto,  ditto. 

8.  E.  ditto,  ditto. 
N.  W.    Very  fine. 
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8.  £.  a  burricaoe,  witk- torrents  of  rain»  ^-M 
old  man  who  totday  crossed  tJK  moontains  to 
the  $.  d  R^kevlg,  says  he  never  befort 
witnessed  so  heavy  rain  ia  loclaad. 

S.  £.  a  gale,  with  rain. 


N.  £.  moderate.  Cloodjr.  fifcning,  K.  Yf. 
Fine. 

N.  W.  moderate.  Fine.  A  gale  predicted  br 
the  Icelanders  from  S.  £.  which  actually 
took  place  the  following  day* 

On  the  litk  inst.  left  Iceland  for  England. 
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Mach  rain,  and  blowin|;  fresh  until  iAmmi  j  the  after- 
noon fine. 

Showery  and  thick  weather ;  tie  evening  fine. 

Fine  weather.     Strong  wind. 

Very  fine,  clear  weather. 

Remarkably  clear  until  noon ;   the  afternoon,  thick 

weather. 
Thick  weather.    Blows  fresh. 

Thick  weather,  with  rain.     Breeze. 

Showery,  thick  weather.     Breeze. 

Nearly  calm  the  former  part  of  day,  A  fresh  breeze, 
and  rain  in  evening. 

Fine  weather  until  noon  $  incessant  and  heavy  raio  in 
the  evening.  Blowing  fresh ;  a  gale  with  rain  io 
the  night. 

A  gale,  with  rain,  the  whole  day  ;  the  gale  very  heavy 
in  the  night. 

Fine  until  noon ;  in  the  afternoon  much  Mn. 

Blowing  fresh,  with  rain^ 

Thick  rain.    A  breeze.  ' 

Thick  weather.    A  breeze. 

\ 

A  gale,  with  rain,  until  noon ;  tbe  evenlag  calm* 

^  -II." 

Heavy  rain  until  noon,  blowing  fresh  {  tte  evening  fin^ 

and  calm. 
Fine  weather,    A  breeze  uatil  nooa.  *-fieavy  roia  ia 

aClemooiu 
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Very  fine  wcalh^.    A  breeze^ 
Dark  weather,  blowing  hard. 


Very  thick,  dark  weather,  blowing  hard :  there  ap. 
p^rs  io  be  a  fall  of  snow  in  the  nniuutains ;  the 
whole  of  Essian  obscured  daring  the  day  :  iu  after- 
noon a  heavy  gale,  with  rain ;  and  Occasionally  a 
ffprlnkling  ofVtnow. 

Tiie  gale  continues.  Weather  rather  clearer,  the  moun- 
tains covered  with  snow  to  their  btfsfe.  .Thtsgale 
tremendous  in  the  night. 

The  gale  has  moderated  a  little.  Thick  snow,  which 
ceased  at  five  p.  m.,  and  weather  better;  a  hard  frost 
in  the  night, 

A  breeze.    Very  fine  weather ;  a  hard  froit  in  oight. 


Remarkably  clear,  fine  weather. 
Very  fine,  clear  weather.    A  breeze. 

Showers  of  rain.     A  breeze. 

Occasionally  calm,  heavy  rain  until  noon,  the  after* 

noon  fine. 
Very  clear,  fine  weather.     A  breeze. 

Same  as  yesterday. 

Thick  rain.     A  breeze. 

Thick,  occasional  showers,  blowing  freah^ 

Showers,  blowing  hard  until    noon.     A(  gule,    with 
heavy  rain,  in  afternoon.  > 

Thick  rain,  and  a  gale,  which  abated  in  evening. 

Showers  former  part  of  day ;  the  afternoon  very  fine* 
A  breeze.     Northern  liglits  very  brilliant. 


Clear,  fine  weather  the  fore  part  of  the  day;  heavy 
rain  iu  afternoon.    A  breeze. 

Showers*  and  thick  weather  the  fore  part  of  day  ;  the 
afternoon  tine.     A  breeze. 

Thick  showe^.     A  breeze. 

Fine  weather.    A  breeze. 
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Tbe  gale  cootinues. 

36 

NE 
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The  gale  continues. 


The  gale  continues.    The  lake  frozen  hard. 


Breeze.    Fine  weather. 


Remarkably  clear,  still  weather. 


Same  as  yesterday ;  skaited  on  the  lake.  The  Aurora 
Bo  real  is  more  brilliant  than  I  have  seen  theok 

As  yesterday.    A  breeze  in  the  evening. 


Blowing  fresh.    A  sprinkling  of  snow  in  the  middle  of 
the  day. 

Blowing  fresh.     Thick  in  the  mountains.     A  heavy 
gale  in  the  night. 

Blowing  hard.    Thick  in  the  mountains. 


A  breeze ;  in  the  afternoon  blowing  hard* 

Blowing  firesh  In  the  Bay  $  nearly  calm  at  Reikevig. 

A  very  severe  frost  in  the  night.     This  is  called  by 

the  Icelanders  the  first  winter  day. 
Thick  weather.    A  breeze  the  fore  part  of  the  day.  In 

the  afternoon  heavy  rain. 

Thick  rain.    Breeze. 


Same  as  yesterday. 


Fine  weather.    A  breeze. 


Occasional  showers  of  hail,  thpagh  fine  for  <fae  most 

part.    A  breeze. 
Fine  weather.    A  breeze.    A  fall  of  snow   in  the 

nighi.  ' 

Heavy  rain,  blowing  fre9b  ;  much  snow  in  th^  night. 


A  gale.' 


The  gale  continoes ;  short  intertaU  quite  calm^ 

The  gale  continttes,  with  snow  |  the,  gale  cea|ed  ia 

night. 
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Fine  weather.    A  freeze. 

I 

A  breeze,  and  very  fine  woather. 

Rain  during  the  whole  day.    A  breexr. 

Squalls,  though  for  the  most  part  fine  |   snow  in  the 

night. 
A  breeze,  with  occasional  showen,  aDd'kail  andinow^. 

a  heavy  gale  in  the  night. 
Thicit  snow  all  the  day  |  very  dark. 

Very  fine  weather.    The  foce  of  the  cannlry  cohered 

with  snow  to  a  great  depth. 
A  heavy  gale ;  it  ceased  in  the  night. 

Very  fine  weatbefii    A  aioderat*  breeze. 

Freah  breeze.    Snow  in  the  night. 

Fresb  breeze.    Thick  weather. 

Calm  at  Reikevig,  bat  blowing  a  gal6  out  at  X. 

Blowing  fresh.    Thick  snow. 

As  yesterday. 

Blowing  hard.     Much  drift  snow. 

Blowing  fretdi.     The  weather  clear  and  fine.      Ilie 
thermometer  rose  nine  degrees  in  lialf  an  hour. 

Same  as  yesterday. 

As  yesterday. 

As  yesterday. 

A  gale.    Clear  weather. 


Article   IV. 

Chemical  and  Physiological  Researclics  on  Ipecacuanha.     By 

Mm.  Magendie  and  Pelletier.* 

The  authors  remark  that  although  the  natural  history  df  thiii 
suljistaiice  has  been  accurately  examined,  yet  we  are  still  only 

*  Abstracted  from  a  paper  read  to  the  Royal  Academy  of  Sciences,  Feb.  1817. 
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veiy  imperfectly  acquainted  with  its  chemical  and  phygiobgical 
properties.  They  accordingly  divide  their  memoir  into  two 
|>artSy  corresponding  with  these  two  subjects. 

Witii  respect  to  the  chemical  composition  of  ipecacuanha,  the 
last  experimentalist  who  has  examined  it,  before  the  authors  of 
the  present  memoir,  is  M.  Masson-Four  ;  and  the  result  of  his 
.examination  is,  that  it  consists  of  gallic  acid,  mucilage,  extract, 
and  resin.  He  conceives  that  the  active  principles  of  this  root 
are  the  extract  and  the  resin  ;  that  alcohol  dissolves  the  resin> 
the  gallic  acid,  and  a  portion  of  the  extract;  that  water  take^ 
np  me  mucilage  and  the  gallic  acid,  but  that  it  does  not  dis- 
solve any  of  the  resin.  This  analysis  is  so  manifestly  imperfecta 
that  MM.  Magendie  and  Pelletier  resolved  to  undertake  a  new 
examination  of  it,  and  they  extended  their  researches  to  three 
diflFerent  articles,  which  are  all  employed  imder  thel  name 
ipecacuanha,  although  belonging  to  dinerent  genera  of  plants. 
The  first  is  the  brown  ipecacuanha,  derived  from  the  psycotria 
emetica ;  second,  the  grey  ipecacuanha,  produced  by  the  calli^ 
cocca  ipecacuanha;  and  third,  the  white  ipecacuanha,  the  viola 
emetica. 

The  brown  ipecacuanha,  that  procured  from  the  psycotria 
emetica,  was  the  one  first  examined.  The  cortical  part  of  the 
root,  bein^  possessed  of  the  most  active  properties,  was  separated 
from  the  hgneous  part,  and  was  made  the  subject  of  the  follow 
ing  experiments.  It  was  reduced  to  powder,  and  then  digested 
with  sulphuric  ether,  first  at  the  temperature  of  the  atmosphere, 
and  afterwards  artificially  heated.  The  ethereal  tinctures  were 
evaporated,  and  a  fat,  oily,  odoriferous  substance  was  procured. 
The  ipecacuanha  which  had  been  acted  upon  by  ether  was  then 
digested  in  hot  alcohol,  until  nothing  more  could  be  extracted 
from  it  by  this  re-agent.  Some  white  flakes,  of  a  matter  which 
re^emblea  wax,  separated  frpm  the  alcoholic  tincture  ;  and  more 
of  this  waxy  substance  was  procured  by  dissolving  in  cold  water 
the  residue  obtained  by  evaporating  the  tincture.  This  residue 
was  of  a  reddish-saffron  colour.  The  part  of  the  ipecacuanha 
which  is  soluble  in  cold  water,  was  procured  by  evaporation  on 
the  water-bath  ;  it  was  reddish-brown,  very  deliquescent,  bitter, 
and  nearly  without  smell ;  it  was  powerfully  emetic,  and  slightly 
reddened  blue  vegetable  colours.  The  acid  which  this  extract 
contained  was  in  viery  smaH  quantity ;  it  was  conceived  to  bfe 
the  gallic  acid  from  its  producing  a  green  colour  with  acetate  of 
iron. 

The  extract  was  precipitated  from  its  solution  by  acetate  of 
lead ;  the  precipitate  was  washed,  and  the  lead  separated  bjf 
sulphuretted  hydrogen,  by  which  the  emetic  principle  was 
obtained  in  a  separate  state.  From  the  nature  of  the  action  of 
the  acetate  of  lead  in  this  process,  it  is  probabte  that  the  sub- 
stance which  it  precipitates  is  homogeneous.    Wheiir  alcohol' 
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>.  had  n6  more  effect  upon  the  ipecacuanha,  it  wcfes  Ideated  wilh 
'C6ld  water^  the  water  became  mucilaginous,  ^and  by  evaporatioD 
a  grey  substance  was  obtained,  wmch,  by  means  of  alcohol, 
became  white,  at  the  same  time  that  a  quantity  of  the  emetic 

:  matter  was  separated  from  it.  The  white  substance  that  was 
left  seemed  to  be  a  pure  gum ;  by  means  of  the  nitric  acid  it 
furnished  oxalic  and  mucous  acids.  What  was  then  left  was 
the  ligneous  matter  combined  with  a  quantity  of  starch ;  these 
two  substances  were  very  closely  imited  together,  so  that  there 
was  some  difficidty  in  separating  them.  The  presence  of  the 
starch  was  indicated  by  the  eftiect  of  iodine  upon  it,  mdiich 
instantly  produced  a  beautiful  blue  colour  when  added  to  the 
fluid  containing  it.     The  mean  results  of  a  number  of  expeii- 

'  ments  gave  the  following  proportions  for  the  constituents  oi  the 
cortical  part. 

Fat  oily  matter  •.•.•••.......••••  2 

Emetic  matter • 16 

Vegetable  wax Q 

Gum 10 

Starch 42 

Woody  matter , 20 

Trace  of  gaUic  acid 

Loss , ..••.....  4 

Too 

The  following  is  the  analysis  of  the  internal  woody  matter : 

Emetic  matter 1*15 

Extract  not  emetic 2-45 

<jum ; 5-00 

Starch , 20-00 

Woody  matter 66-6 

Traces  of  gaUic  acid  and  fat 

Loss 4-8 

100-00 

The  extractive  matter,  indicated  in  this  last  analysis  as  not 
being  emetic,  seems  exactly  to  resemble  the  common  extracts 
procured  from  woody  substances  in  general ;  it  may  be  separated 
from  the  emetic  extract  by  the  gaUic  acid,  which  does  not  act 
upon  the  common  extract,  while  it  forms  with  the  emetic  ex- 
tract a  very  copious  precipitate. 

The  authors  then  proceed  to  examine  more  particularly  the 

properties  of  the  fatty  matter  and  the  emetic  matter.     The  fatty 

'  matter,  which  is  separated  from  ipecacuanha  by  means  of  ether> 

is  of  a  beautiful  brownish  yellow  colour,  and  communicates  to 
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1  ;aleohol  and  to  ether  a  bright  golden  hue  ;  it  has  the  hot  and 
r:aGrid  flavour  of  an  essential  oi],  and  contains  tiie  substance 
^  iwhich  gives  ipecacuanha  its  specific  odouf .  By  heating  or  dis- 
.tilUng  it  with  water,  it  may  be  separated  into  two  parts,  one  a 
;  more  volatile  odoriferous  oil,  the  other  a  more  fixed  oil,  which 
.  has  generally  been  regarded  as  a  resin. 

.-.  To  obtain  the  emetic  matter  in  its  most  pure  state,  the  follow- 
ing process  may  be  employed.  The  ipecacuanha  in  powder  is 
^  to  be  treated  with  sulpnuric  ether,  until  all  the  fatty  matter  is 
.  .dissolved ;  then  alcohol  is  to  be  digested  on  it,  the  tincture  is 
.-.  to  be  evaporated  on  the  water-bath,  and  the  residue  redissolved 
in  cold  water,  by  which  the  wax  is  separated ;  it  is  then  to  be 
macerated  on  carbonate  of  barytcs  to  remove  the  gallic  acid, 
again  dissolved  in  alcohol,  and  evaporated.  The  emetic  matter 
wnen  dried  is  in  the  form  of  transparent  scales  of  a  reddish- 
brown  colour  ;  it  has  scarcely  any  odour ;  a  bitter  taste,  slightly 
acrid,  but  not  nauseous ;  it  is  decomposed  by  a  heat  greater  than 
that  of  boiling  water ;  no  ammonia  is  produced  from  it  by 
distillation,  thus  proving  that  it  contains  no  azote  ;  it  deliquesces 
in  the  atmosphere ;  it  is  dissolved  by  water  in  all  propoW;ions 
without  experiencing  any  change  ;  it  is  not  capable  of  being 
crystallized.  It  is  decomposed  by  concentrated  sulphuric  acid; 
nitric  acid  dissolves  it,  and  has  its  colour  changed  .to  a  deep  red, 
afterwards  it  becomes  yellow,  a  large  quantity  of  nitrous  gas  is 
disengaged,  oxalic  acid  is  formed,  but  none  of  the  bitter  yellow 
matter.  The  gallic  acid  precipitates  it  from  its  solution  either 
in  alcohol  or  in  water ;  the  alkalies  when  they  are  concentrated 
seem  to  change  its  nature  and  properties,  but  the  substance^ 
which  of  all  others  appears  to  have  the  most  powerfiil  effect  upon 
it  is  the  sub-acetate  of  lead ;  it  precipitates  it  completely  from 
all  its  solutions.  The  authors  conclude  from  all  their  experi- 
ments, that  the  emetic  matter  is  a  substance  sui  generis,  pos- 
sessed of  pecuUar  and  specific  properties  ;  they  conceive  it  to 
be  an  immediate  principle  of  vegetables,  which  is  found  in  plants 
that  belong  to  dinerent  families,  and  appears  to  possess  the  same 
properties  in  all  cases.  From  its  distmguishing  property,  they 
propose  to  give  it  the  name  of  emetine. 

We  have  afterwards  the  analysis  of  the  callicocca  ipecacuanha, 
>  ^hioh  is  ^follows  : 

;  .  Emetine • 14 

Fatty  matter 2 

Gum 16 

Starch • 18 

i  .  -  -  .Woody  matter  .....  r ....  48 
y  Loss  • • .    2 

100 
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^The  following  is  giveVi  as  the  analysis  of  the  viola  emetica  i  ; 

Emetine •  • 6 

Gum 35 

Vegeto*-animal  matter  • 1 

Woody  matter 57 

Loss  . .  •  • 2 

Too 

In  the  second  part  of  the  paper,  the  authors  give  an  account  of 
a  number  of  experiments  whicn  were  performed,  first  on  brutes, 
and  afterwards  on  the  human  subject,  in  order  to  ascertain  the 
physiological  and  medical  properties  of  the  fatty  matter  and  the 
emetine^  the  only  constituents  which  appeared  likely^  from  their 
sensible  properties,  to  possess  any  active  virtues.  It  did  not 
appear  that  the  fatty  matter  had  any  particular  operation  upon 
the  stomach,  whereas  the  emetine  was  found  to  act  very  power* 
Hdly.  We  shall  omit  the  detail  of  these  experiments,  and  shall 
conclude  this  abstract  by  quoting  the  three  general  propositions 
which  the  authors  lay  down  as  the  result  of  their  observations. 

I.  There  exists  in  the  three  species  of  ipecacuanha  which  are 
the  most  used,  a  peculiar  substance  wnich  we  have  called 
emetine^  and  to  which  these  roots  owe  their  medical  properties. 

2.  This  substance  is  emetic  and  purgative,  and  it  has  a  special 
action  upon  the  lungs  and  upon  the  mucous  membrane  of  the 
intestinal  canal;  it  has  besides  a  well-marked  narcotic  quality, 

3.  Emetine  may  be  substituted  for  ipecacuanha  in  au  cases 
where  we  employ  this  medicine,  and  with  the  more  advantage 
as  this  substance  in  a  determined  dose  has  always  constant 
properties,  which  is  not  the  case  with  the  different  species  of 
ipecacuanha  that  are  met  with  in  commerce,  and  it  has  also  the 
further  advantage  of  having  very  little  taste,  and  scarcely  any 
odour. 


>fa 


Article  V. 

Analytical  Researches  on  Bitter  Almonds.     By  M .  Vogel.* 

The  almonds  were  immersed  in  hot  water  for  a  very  short 
time,  in  order  to  remove  the  brown  powder  and  the  cuticle  with 
which  they  are  covered.    These  parts  were  found  to  consist  of  a  , 
membranous  tissue,  containing  a  portion  of  tan  and  fat  oil.     The 
almonds  were  then  subjected  to  strong  pressure,  so  as  to  extrajct 

*  M.  Vogers  paper  was  read  to  the  Munich  Academy  in  JuTy,  1814:  an  ex-, 
tract  from  it  was  printed  in  the  Joum.  Pharm.  for  Ang.  1817,  of  which  the  aboy^  '^ 
is  A»  abridgoieDt.  '!•■< 
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.  «n  their  oil  from  them ;  the  oil  obtained  in  this  wof  do^s  |ipt 
differ  from  that  of  the  sweet  almonid.  The  cake  left  after  the 
pressure  Was  distilled  with  water  in  a  large  retort ;  the  distilled 
water  reddened  litmus^  and  after  being  saturated  by  ammonia 
forms  Prussian  blue  with  sulphate  of  iron ;  a  quantity  of  a 
yellowish  transparent  oil  was  also  obtained^  which  sunk  to  the 
bottom  of  the  vessel.  The  residue  in  the  retort  was  foimd  to 
contain  both  saccharine  matter  and  gimi ;  and  when  it  was  freed 
from  a  portion  of  oil  which  still  adhered  to  it,  and  from  all 
soluble  matter,  it  was  found  to  exhibit  the  properties  of  animal 
cheese,  being  a  chemical  combination  of  oil  and  albumen.  When 
an  almond  emulsion  is  made  with  cold  water,  a  fluid  is  procured 
which  is  almost  precisely  similar  to  animal  milk  ;  it  coagulates 
by  acids,  by  alcohol,  by  the  electric  spark,  and  by  heat ;  a  cream 
separates  from  it,  which  maybe  converted  into  a  species  of  butter; 
and  the  emulsion,  after  the  separation  of  its  coagulum,  resem* 
bles  the  whey  of  milk.  M.  Vogel  found  that  the  emulsions  of  a 
variety  of  seeds,  and  also  of  different  kinds  of  nuts,  was  of  th» 
same  nature  with  that  of  the  almond,  and  almost  exactly  resem* 
bled  animal  milk. 

The  essential  oil  obtained  by  distillation  possesses  some 
remarkable  properties.  When  the  water  is  taken  from  it  as  much 
as  possible  it  loses  its  fluidity,  assumes  a  waxy  consistence,  and 
finally  crystaUizes  in  the  form  of  plates  and  needles.  When 
the  oil  IS  kept  in  a  fluid  state  under  water,  after  some  days  it 
becomes  opaque  and  solid,  and  after  an  interval  of  some  weeks 
it  entirely  disappears.  The  oil  bmns  with  a  very  brilliant  flame  ; 
it  is  partially  dissolved  by  potash,  and  also  in  some  degree  by 
ammonia.  Wlien  it  is  exposed  to  the  air  in  small  quantities,  it 
is  very  shortly  converted  into  a  crystalline,  semi-transparent 
mass ;  these  crystals  are  soluble  in  alcohol  and  in  ether.  By^ 
thig  change  it  nearly  loses  its  inflammability ;  it  melts  when  . 
suflSciently  heated,  and  again  resumes  the  crystalline  form ;  its 
sensible  properties  are  likewise  much  affected.  When  the  oil 
passes  to  the  crystallized  state,  it  absorbs  oxygen.  Dr.  Soem- 
mering, son  of  the  Professor  of  the  same  name,  gave  portions 
of  the  essential  oil^  as  well  as  of  the  distilled  water  of  bitter 
almonds,  to  dogs,  and  it  proved  fatal  in  all  cases.  Where  ths 
dose  was  large,  the  animals  fell  down  dead  instantly,  as  if  they 
had  been  struck  with  lightning ;  the  others  perished  in  a  few 
minutes.  The  doses  are  not  stated  which  were  employed  bjr 
Dr.  Soemmering.  Notwithstanding  this  poisonous  property  of 
both  the  oil  and  the  distilled  water  of  bitter  almonds,  we  are 
infbrmed  that  Dr.  Horn,  of  Berlin,  administered  to  fever  patientd" 
in  "  La  Charite  "  six  drams  of  bitter  almonds  daily,  in  the  form  of  * 
an  emulsion.  In  this  case  it  is  conjectured  that  the  oil  Bjxd^ 
prussic  acid  were  so  modified  by  the  other  iuCTedients  as  to  » 
have  had  their  deleterious  quality  much  diminished  or  entirely 
counteracted. 
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From  these  and  other  facts  which  were  ascertained,  by  .Ml 

Vogel,  he  draws  the  following  conclusions. 

That  100  parts  of  bitter  almonds  contain  the,follo^ng  ingre. 

dients : 

Envelope .  •  •  • •  •  •     8*5 

Fat  oil 28-0 

Caseous  matter  ....••...•••  30*0 

Sugar • .  • ,     6*5 

Gum 3*0 

Vegetable  fibre ; 6*0 

Heavy  volatile  oil 

Prussic  acid •  • .  •  • 

That  the  emulsion  of  bitter  almonds  has  a  very  ^eat  ahtJogy 
with  animal  milk ;  that  many  seeds  and  fruits^  besides  almpfi^/ 
contain  Ihe  same  caseous  matter ;  that  the  emulsions  are  coaga- 
lable  by  acids,  alcohol,  heat,  and  electricity ;  that  the  bitterness 
of  the  almond  resides  principally  in  its  volatile  parts,  i.  e.  the 
prussic  acid  and  the  essential  oil ;  that  the  essential  oil  may  be 
obtained  separate  from  the  prussic  acid,  and  that  it  will  comma-i 
nicate  to  water  the  odour  and  taste  of  prussic  acid,  without 
giving  it  the  property  of  forming  prussian  blue  with  iron  ;  that 
the  essential  oil  rectified  with  barytes,  Ume,  or  the  red  oxide  of' 
mercury  loses  its  fluidity  by  the  contact  of  the  air,  and  gradually 
assumes  the  state  of  white  crystals,  which  are  almost  without 
pmell,  and  less  volatile  than  the  fluid  oil. 

We  have  subjoined  M.  Boullay's  analysis  of  the  sweet  almond^ 
both  as  a  confirmation  of  M.  YogePs  very  interesting  analysis^ 
and  in  order  that  the  clear  priority  of  discovery,  that  the  emulsive 
seeds  contain  not  starch  but  albumen,  may  remain  with  M. 
Vogel. — Ed. 

Analysis  of  the  Sweet  Almond  {Amygdalus  Communis).     By  M. 

Boullay.* 

The  almonds  were  first  exposed  to  a  heat  of  about  120°  of 
Fahrenheit  during  a  space  of  three  days,  in  order  to  drive  off*  any 
water  which  they  mignt  contain.     They  were  then  inunersed  in 
hot  water  for  the  purpose  of  detaching  the  cuticle,  and  after- 
wards made  into  an  emulsion  with  water.     The  emulsion,  by 
standing  for  soihe  time,  threw  up  a  cream  to  the  surface  diid 
deposited  a  residuum;  these,  as  well  as  the  fluid  itself,  were  all.' 
separately  examined.    The  cream  was  a  compound  of  oil  anda' 
coagulable  matter ;  the  same  kind  of  coagmum  was  obtained^' 
firom  the  fluid  part,  and  principally  composed  the  residtraitt  ^'^^ 
these  coagula  were  both  mixed  vnth  portions  of  the  oil.  =Wl!M«l6 

*  Abr%^^  from  Jonru.^hana.  ^^.l^U  v  the  tame  i^^^r  igiiJ(cwis^iiiier(n|it 
in  Ann,  Cliim.  Dec.  1811* 
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■  the  coagulum  was  separated  from  the  emulsion,  a  fluid  was  left 
wliich  seemed  very  similar  to  the  whey  from  animal  milk;  it. 
was  saccharine,  and  after  some  time  acetic  acid  was  developed 
infit ;  at  a  still  later  period  it  became  alkaline. 

One  hundred  parts  of  sweet  almonds,  bruised  and  strongly 
squeezed,  produced  480  parts  of  an  oil,  which  was  slightly 
yellow,  almost  without  smell,  of  a  sw«et  taste,  soluble  in  tlie 
cold  in  60  parts  of  alcohol  and  in  two  parts  of  sulphuric  ether. 
By  digesting  the  residue  in  ether,  60  parts  more  of  the  oil  were 
obtained  from  it.    llie  almond  paste,  when  deprived  of  its  oil, 
mixed  with  a  sufficient  Quantity  of  cold  water,  and  then  forcibly 
squeezed,  discharged  a  nuid  which  slightly  reddened  htmus,  was 
coagulated  by  alcohol,  tan,  chlorine,  the  different  acids,  and  the 
B^ts  of  leaa  and  mercury.    This  fluid  was  also  coagulated  by. 
heat.    The  substance  that  was  left  after  the  pressure,  when 
dried  by  a  gentle  heat,  became  semi-transparent  and  brittle,  and 
remained  for  a  long  time  without  experiencing  any  change ;  it 
was  nearly  without  taste  or  odour.   This  was  the  same  substance 
which  had  been  separated  from  the  almond  cream,  and  also 
from  the  emulsion  by  heat,  and  it  was  found  to  possess  all  the 
properties  of  albumen.     A  quantity  of  this  albumen  was  still, 
retained  in  the  fluid,  and  it  was  likewise  found  to  contain  a  true 
giua,  very  similar  to  gum  arabic.     Alcohol  separated  from  the' 
nuass  a  quantity  of  saccharine  matter,  which,  however,  could. 
hot  be  made  to  crystalhze.     By  employing  the  test  of  iodine,  it 
appears  that  there  is  no  starch  in  the  almond.     There  was  a 
quantity  of  residuum  after  removing  the  oil,  tlie  albumen,  the 
sugar,  and  the  gum,  which  seemed  to  be  of  a  ligneous  or  fibrous  • 
nature.    M.  Boullay  states  the  proportion  of  the  constituents  of 
the  sweet  almond  to  be  as  follows  : 

Water 3-5 

Pellicles 6-0 

Oil 64-0 

Albumen,    24'() 

Liquid  sugar 6'() 

Gum 3-0 

*  *  Fibrous  part. 4*0 

Loss  and  acetic  acid 0*5 

100-0 

...  ■  I 

The  following  remarks  present  themselves  on  the  above  ana- 
lysis.  1.  The  emulsion  of  almonds  is  almost  precisely  similar, 
ta  the  milk  of  the  mammifera^.  2.  The  caseous  matter,  which 
is  separated  from  the  almond  emulsion,  consists  of  coagulated 
albwien  and  fixed  oil,  Uke  the  cheese  of  milk.  3.  It  is  to  the; 
great  4i}uantity  of  albumen  which  it  contains  that  almond  emul* 
.  sion  possesses  the  property  of  clarifying  fluids  in  the  same  way 
thfct  milk  does*    4.  AU  tne  emulsive  seeds  contain  albumen  iti 

\ 
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tbc^SRtae  state,  although  in  difttrwit  pri^ortibns,  h&Vit  WSft 
Inspect  to  the  whole  mass  and  to  the  oil.  5.  AhnonH  Vliey 
may,  in  many  casea,  form  a  mild  and  pleasant  beverage  to  inva- 
lids, where  the  emulBion  could  not  be  digested,  in  conseqttencJe 
of  the  quantity  of  i^bumen  which  it  coirtaiiiS.  6.  StilrcB,  life 
amylaofiODB  fecula,  doea  not  I'omi  the  base  of  the  eniUlsirtseKfl, 
as  was  formeiiy  supposed  to  be  the  case,  '  -  "■ 


Anahfsis   of  the  different   Vitrieties  of  Potatoes.     By  SI.  Vau- 

4i,Thb  Society  of  Agi-iculture  commissioned  M.  Vauquelin  (6 
iKideitake  the  analysis  tor  the  puipuse  of  ascertaining  the  rel&tive 
pioportions  of  starch,  parenchyma,  and  extract,  which  ea^ 
apecieE  contained.  The  whole  niunber  of  varieties  which  he 
flxamioed  was  47  :  of  these,  II  varieties  famished  from  -j-tol 
of  their  weight  of  starch ;  ,two  only  yielded  no  more  than  4. 
The  11  varieties,  which  gave  the  most  starch,  lost  <Mily  Jf-ef 
iheir  weight  in  diying ;  iD  lost  -f-,  and  sis  nearly  -j-  by  this  Otrt- 
oese.  The  author  observes  that  the  actual  quantity  of  gtaiwttl 
greater  than  what  may  appear  irom  his  table,  as  a  considsrfttite 
quantity  still  remains  attached  to  the  parenchyma  :  bo  that  bfi 
concludes  that  the  poorest  or  least  nutritive  potatoe  contains  M 
least  ^  of  its  weight  of  starch,  and  the  richest  al)out  28  partS'^ 
the  100.  The  starch  was  separated  from  the  parencbyiita  hf 
employing  a  large  quantity  of  boiling  water ;  but  it  appears  that 
in  this  way  a  poi-tion  of  gummy  matter  woidd  also  be  earned  ofll 
which  is  contained  in  the  potatoe ;  that  this  is  the  case  ib  pn>7e4 
by  this  circumstance,  that  mucic  acid  is  formed  by  the  ^dias^df 
□itric  acid  upon  potatoe.  starch.  The  proporUon  of  {Jto^nt 
parenchyma  appears  to  be  very  small,  generally  about  Ol6,'-iid 
often  not  more  than  '01.  When  totally  deprived  of  its-titia)^ 
and  gum,  the  parenchyma  appears  to  resemble  mere  wt>bc^ 
matter.  j."!;!.! 

The  author  examined  the  water  in  which  the  pulp  of  dM 
potatoe  had  been  washed  ;  it  was  evaporated,  and  was  ibUnd  tH 
contain  a  substance  that  was  coagulable  by  heat,  tI>gethe^witll 
some  that  remained  iniscible  with  the  water.  The  coE^guliftil 
matter  was  separated,  and  from  its  sensible  mid  physicat  ptH^fH/n 
ties  seemed  to  be  albumen.  The  soluble  matter  was  ^tlieil>oti^ 
tained  by  evaporation ;  it  consisted  of  two  6Ub!itaac«^i>eiitf 
soluble  in  alcohol,  which  appeared  to  be  of  a'testiHtft'I 
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s^  <^in^Qlvihh in  alcohol ;  a  number  of  amalL^ wkite.inatiiaKit 
eiilfg^^f&iG  bodi^  were  contained  in  it,. amounting  to; adboiBkl^ 
p^tS'ip  lOQO  parts  of  the  potatoe,  which  were  found  to  be  die 
ivitrai;e  of  lime.  The  part  of  the  extract  insoluble  in  aloohol  wsts 
then  more  particularly  examined,  and  was  found  to  cantdin 
IH^Yeral  different  ingredients;  L  A  pecuUar  substance  which 
resembles  animal  matter  in  its  characters,  a  minute  quantity  of 
the  substance  that  has  been  called  asparagine,  together  with 
the  phosphates  of  Ume  and  of  potash,  and  the  citrate  of  potash. 
It  is  remarked  that  the  resin  and  the  animaUzed  matter  are  the 
only  sapid  ingredients  of  the  potatoe,  and  give  it  the  superior 
flavour  which  is  perceived  when  the  potatoe  is  eaten  roasted, 
but  which  is  necessarily  lost  by  boiling. 

The  following  directions  are  given  for  the  analysis  of  the 
potatoe.  1.  To  bruize  the  potatoe,  to  squeeze  it,  and  to  add  a 
little  water  and  again  squeeze  it  strongly ;  to  collect  all  the 
fluids,  filter  them,  and  afterwards  boil  them  for  some  time, 
2.  To  filter  this  Uquor  in  order  to  separate  the  albumen,  which 
has  been  coagulated  by  heat,  to  wash  it  and  to  dry  it  in  ordcv 
to  know  its  weight.  3.  To  evaporate  the  liquor  to  the  consii)^ 
^nce  of  an  extract,  to  redissolve  this  in  a  small  quantity  of  water, 
in  order  to  separate  the  citrate  of  lime,  which  must  be  washed 
with  cold  water  until  it  becomes  white.  4,  To  dilute  the  liquor 
with  water,  and  to  precipitate  it  by  an  excess  of  acetate  of  lead ; 
vto  decajit  the  fluid,  to  wash  the  precipitate  repeatedly  with  cold 
water,  and  to  add  these  washings  to  the  decanted  fluid.  5.  To 
«idd  a  quantity  of  water  to  the  precipitate  obtained  in  the  la^t 
^tep  of  the  process,  and  then  to  decompose  this  precipitate  by  a 
current  of  sulphuretted  hydrogen  gas.  6.  To  filter  the  liquor  ana  to 
evaporate  it  to  the  consistence  of  a  syrup  in  order  to  obtain  the 
cittic  acid  in  a  crystallized  state.  7.  To  precipitate  in  the  same 
manner  by  sulphuretted  hydrogen  the  fluid  decanted  from  the 

Erecipitate.  To  filter  the  fluid,  and  evaporate  it  by  a  very  gentle 
eat  to  the  consistence  of  a  syrup,  or  rather  of  a  soft  extract ; 
to  I^ave  it  in  this  state  for  some  days  to  enable  the  asparagine  to 
crystaUize  ;  afterwards  to  mix  up  this  matter  with  a  very  small 
quantity  of  very  cold  water ;  to  let  it  settle,  to  decant  the  fluid, 
^ud  to  wash  it  with  small  quantities  of  cold  water  until  the  aspa^ 
jagine  be  rendered  white.  8.  To  concentrate  again  this  fluid  tdt 
tbue  consistence  of  an  extract,  to  treat  it  with  alcohol  heated  to 
86?,  in  order  to  separate  the  acetate  and  nitrate  of  potash,  and 
to  obtain  the  animalized  matter  as  pure  as  possible. 

M,  Vauquelin  concludes  his  paper  with  the  results;  of  his 
analy^s  of  the  47  varieties  of  potatoes  which  were  given  him  fof 
anamination,  indicating  the  amount  of  sotid  residuum  contained 
in-each,  and  what  part  of  this  consisted  of  starch  and  of  the 
parenchyma.  We  have  no  means  of  ascertaiAing  which  of  thcf 
varieties  that  he  employed  are  among  those  known  in  England, 
as,  excepting  in.  three  cases,  the  names  which  he  em\^l<i^>?v -sctvt 
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different  from  those  in  use  with  us.  These  three  are  the  cham- 
pion, the  oxnoble,  and  the  kidney;  500  parts  of  the  re&SA 
potatoe  were  employed  in  each  experiment ;  m  the  champion  1]ie 
solid  contents  were  140  parts,  of  which '79*5  were  starch,  add 
22  parenchyma ;  the  oxnoble  contains  132-5  parts  of  solid  ctm- 
tentSy  lll'O  of  starch,  and  23*5  of  parenchyma;  the  kidn^ 
contains  ir2'5  parts  of  solid  matter,  of' which  82  are  starch,  ImH 
22  paieiichyma. 

The  greatest  proportion  of  solid  contents  in  any  of  tlie  species 
is  166  parts  in  500,  in  the  variety  which  he  calls  the  zelingen; 
and  the  least  is  110  parts,  in  a  variety  called  the  marbled  bean- 
lieu.  The  largest  quantity  of  starch  Is  119  parts  in  500,  in  the 
decrosilles,  and  the  least  in  the  parmentiere,  being  only  20*5 

})arts  in  500.  The  pannentiere,  on  the  contrary,  contains  the 
argest  proportion  of  parenchyma  of  any  of  tlie  varieties,  being 
94*5  paits  in  500,  while  some  of  them  contain  no  more  than  2U 
parts.  The  author  does  not,  however,  profess  to  have  arrived 
at  much  accuracy  in  this  part  of  his  analysis,  his  attention  hav- 
ing been  more  particidarly  directed  to  the  examination  of  the 
substances  contained  in  the  water  in  which  the  pulp  of  the 
potatoe  had  been  washed. 


Article  VII. 


Analysis  of  a  Siliciferom  Sub-sulphate  of  Alumine,  found  in 
considerable  Quantity  in  a  Coal  Mine  near  Oldham.  By 
William  Henry,  M.I).  F.R.S.  &c. 

MttPchestcr^  May  10,  1SI8. 

Abolt  a  month  ago  I  received  from  Mr.  W.  Chippendale,  of 
Oldham,  in  this  county,  a  specimen  of  a  substance  which  had 
been  found,  the  day  before,  in  tlie  old  hollows  or  abandoned 
works  of  the  celebrated  13Iack  Mine,  of  which  that  gentleman 
is  one  of  the  proprietors.  Above  tlie  coal,  he  informs  me,  lay 
a  stratum,  several  feet  thick,  of  a  brittle,  shiveiy  stoiite,  which', 
on  the  removal  of  the  coal,  had  fallen  down  and  occupied  its 
place.  It  was  on  the  suri'ace  of  this  fallen  stratum  that  the 
miners,  on  breaking  into  the  hollows,  discovered  a  bed,  from  one 
inch  to  three  or  four  inches  thick,  of  a  shining  whit6  substaace, 
which  they  represent  as  having,  before  it  was  soiled  by  rubbish 
falling  upon  it,  a  singular  and  beautiful  appearance.  A  consi- 
derable quantity,  mixed  with  the  earth  removed  in  re-opening  the 
works,  has  already  been  sent  out,  amounting  to  several  hnndced 
pounds^  weight ;  and  the  workmen  say  that  there  is  stiU  a  great 
deal  in  sight. 

.  The  colour  of  this  substance,  when  a  mass  of  it  is  cut  into,  is 
ji2^;rmediate  between  suoYf-v<\:iii^  ^iid  milk-vi^hite,  except  in 
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{duces  where  it  is  streaked  with  peroxide  of  iron.  It  has  the 
ftoosistency  of  hogs-IarJ,  for  which  indeed  the  miners  mistook 
it,  is  perfectly  smooth  to  the  touch,  and  is,  for  the  most  part, 
iaakoderately  translucent,  except  in  small  patches  where  it  is 
opaque  and  granular.  Its  taste  is  sub-acid,  and  it  distinctly 
reddens  paper  stained  with  litmus.  When  exposed  to  the  air  it 
dries,  and  in  drying  splits  into  lengthened  masses  Uke  starch, 
some  of  which  are  efflorescent  on  the  surface,  while  others 
resemble  in  translucency  the  finest  pieces  of  gum  arabic.  By  a 
temperature  of  160°  Fahrenheit  long  continued,  100  parts  are 
reduced  to  13.  These,  by  i^tion,  are  further  reduced  to  eight, 
and  the  fragments  acquire  hardness  enough  to  scratch  glass. 
The  loss  of  weight,  however,  is  not  constant  in  different  speci- 
mens, which  evidently  vary  in  their  degree  of  moisture. 

Chemical  Properties, 

1.  The  substance  in  its  native  state  (or  hydrate  as  it  maybe 
called)  is  miscible  with  water  by  trituration ;  and  when  a  large 
quanti^  of  water  is  added,  it  subsides  slowly.  Only  a  small 
part  of*^  it  is  soluble ;  for  100  grains  digested  with  four  fluid 
ounces  of  water,  which  was  afterwards  evaporated  to  half  an 
ounce,  gave  a  solution  of  the  specific  gravity  1006*.  It  had  the 
chemiccd  properties  of  a  weak  solution  of  sulphate  of  alumine, 
and  was  very  slightly  contaminated  with  iron. 

2.  The  hydrate  dissolves  readily,  and  with  a  scarcely  percep- 
tible residuum,  in  diluted  sulphunc,  nitric,  and  muriatic  acids. 
With  the  first,  it  gives  a  solution,  which  does  not  yield  crystals 
on  evaporation,  but  a  spongy,  opaque  mass,  unless  the  addition 
be  previously  made  of  sulphate  of  potash,  when  it  affords  crystals 

'  of  alum.  The  spongy  mass  which  has  been  alluded  to,  if  dried 
at  a  long  continued  neat  of  160°,  does  not  entirely  re-dissolve 
in  water,  but  a  light  flocculent  substance  floats  in  the  liquid. 
This,  when  collected  froija  a  solution  of  100  grains  of  the 
hydmte,  weighed  three  grains,  after  being  exposed  to  a  low  red 
neat.  Suspecting,  from  its  appearance  \men  treated  under  the 
"blow-pipe  with  fluxes,  that  it  still  contained  alumine,  I  bofled  it 
with  sulphuric  acid  and  a  little  sulphate  of  potash ;  washed, 
'dried,  and  again  ignited  it,  when  it  was  reduced  to  2*4  grains  . 
These  had  dl  the  properties  of  silica.  The  fact  furnishes  an 
additional  proof  that  silica,  though  separately  insoluble  in  certain 
acids,  may  accompany  alumine  into  solution.*  It  shows  also 
that  silica,  precipitated  from  a  solution  of  alumine,  carries  dowA 
with  it  a  httle  of  the  latter  earth.  The  sulphuric  solution  of 
100  gr.  freed  from  silica,  gave,  by  decomposition  with  carbonate 
of  ammonia,  6-5  gr.  of  ignited  alumine. 

3.  One  hundred  grains   of  the  hydrate  dissolved  in  dilute 

•  See  Stromeyer,  Aim.  de  Cbjm.  Izzzi.  239;  and  Marcet,  Geolog.  Trans,  i.  S45 
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mmiatic  acid  gave^  with  muriate  of  barytes^  a  precipitftto 
weighing  8*2  gr.  eauiTaletit  neaiijptQ  3  gr.  of  real  sulphnrio 
acid,  which  are  capable  of  saturating  1*2  gr.  of  alumine^  suppose 
^g^nvitliL'B^fiehua  that  in  alum.  1086  alumine  lEtfe  unklBd^ndtll 
20*  13  suljphurio  acid. 

4.  Solution  of  caustic  potash  in  considerable  excess^  bofled 
IB  100  gf.  of  the  hydrate,  did  not  dissolve  the  whokK^'    Tl^re 
retnainedy  in  the  form  of  light  flocculi,  asubitftnce,  whi(5li,  t(Ami 
f^oUectedy.  washed,  and  ignited,  weighed  2*6  gr.  uid  badlkt 
'cl^aracters  of  siUca.        '  *  »c 

:  Akunine,  silica^  and  sidphuric  acid,  with  a  large  propdrtio&^ltff 
wttter^  are  the  only  ingredients  discoTemble  in  this  liubstluicc^y  tf 
Wfi  except  a  mere  trace  of  hme,  probably  existing  in  thc^  state  df 
ttdphate,  which  was  discovered  m  its  solutiomi  by  the  ageiKfy  tt 
oxsUfiite  of  ammonia.  The  proportions  of  its  components  may  b# 
■tated  as  follows : 


Water ..•884  .   n    . 

Alumine  . .  • .•..<..    6*5  .  J  ■•■  -  o 

Sulphuric  acid »...     3'0  -! 

Silica 2*4 


100-0 


r-i 


'■i/ 


The  quantity  of  alumine  found  in  the  hydrate  by  analj^ 
being  eqiiivaJent  to  the  saturation  of  more  than  five  tiines  the 
sulphuric  acid  discovered  in  it,  the  principal  ingredient  may  bii 
eonsiderecf  as  a  subsulphate  of  alumi?ie.  To  this  may  be  add^ 
the  epithet  siliciferous,  applied  by  M.  LeU^vre  to  a  someWhid[ 
similar  mineral,  which  was  discovered  by  him  on  the  ba:kik^  m 
the  Oo,  in  the  Pyrenees,  and  which  yielded,  on  analysii^,  44i 
alumine,  40JL  water,  and  15  silex,  but  no  sulphuric  acid.  To 
tliis  mineral  he  has  given  the  name  of  siliciferoits  h^di-ate  %f 
alumine,^  ^  ^* 

No  water,  I  was  informed,  occurs  in  actual  contact  with  ^3Sk 
i^ubstance  of  which  I  have  given  an  account ;  but  Mr,  Chi 


distinctly 

looted,  and  which  is  probably  the  agent  employed  by  nahiHi'tti 
decomposing  the  argillaceous  stratum,  that  has  givfetf  ort^*^W 
the  sub^ulphate  of  alumine.  ■  -^^  "^^ 

^  •  Ann.  de  Chinj,  cl  Phy8.  vi.  S»».  -'     '^^ 

:.■.;....•  .     •    .■  ■  '-.^  >  ■'df  ;»>1j  f'i 

-:      .       .  ;^    .     .  .  , ^     .  ji-.y     -i;;    <ti 
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G,  jB.  G,'a  Joura^l  Qf  »  Tqmjt  in  I?«la»d  in  18CI4- 

; .  jVln.  KiRWAN  was  a  man  of  s,cience  at  a  time  when  there  was 
9caroelj  another  man  of  science  within  his  reach.  Even  at  this 
llay  he*wiM  tindawoiig  his  cQl^\li^yIP^,^  but  few  iiiaadai  IjC^  aei/iji^ 
and  few  rivals  to  stimulate  bipa.  Notwithstanding  fhis^  Jiis 
wholQ'li(!^hdd  boeci  devoted  to  the.  canSfe  qC  philo.sQphY';  l^e  has 
tittemptod  ajinxoat  eTery  subject,  and  thQugb  he.  h^  not  t^qrQUghl]{^ 
MViQfi&^d&i  in  any^  haa  ostablisjied  a  reputation  ia  e^veiy  qountfy 
of  ij^urope  except  his  own,  where  he  is  little  thought  qL 
Qmugi  to  same,  dusorder,  I  believe  in  the  throat^,^  he  never  ^t^  in 
epmpany ;  and  whether  from  an  affectation  of  singularity,  fyoni 
a.  desire  of  Uving  out  of  the  world,  or  from  some  peculiar  nqtions 
in  regard  to  hemh,  he  makes  it  a  rule  to  go  to  bed  at  eight 
o'clock,  and  to  rise,  if  I  mistake  not,  at  four.  His  appearance 
ia  calculated  to  inspire  respect ;  his  manners  are  placid ;  and 
being  of  a  communicative  turn  of  mind,  and  possessed  of  an 
ajmazing  deal  of  miscellaneous  information,  derived  from  all 
authors,  ancient  and  modern,  conversation  never  flags  in  his 

^  {Judgment,  a  commodity  not  of  Hibernian  growth,  is  that  14 
^hichlie  appears  most  deficient.  He  takes  great  pains  to  refutie 
IM^Qirs  that  have  never  been  read,  and  shows  his  learning  niore 
l^an  his  good  sense  in  quoting  others  that  will  never  be  beUev§4» 
J^e-  Dr.  Richardson,  for  whom  we  may  find  an  apology  in  h(§ 
pfpfesaion,  he  refutes  the  Huttonian  theory  by  the  Mosaic  di^ 
msation,  and  the  theory  of  Desmarez  by  BarrueFs  Memqiir^  qf 
lujp^ism  :  he  conceives  that  we  are  indebted  for  a  large  portiqii 
of  our  knowledge,  particularly  in  astronomy,  to  the  antediluviaJEVst^ 
^pgi  thM  Uie  fi^t  language  spoken  by  man  was  Greek.  This;  1^ 
opinion  he  calls  his  youngest  child,  and  says  it  is  no  wondi^^ 

t£«^fore|  that  it  should  be  a  spoiled  child.  

t  IVlr.  Klj^^n  calls  almost  dady  at  breakfast  time*  He  is  Ten, 
load  of  nmsic :  some  years  since  he  made  a  tQur  with  M^ 
^u^ting  into  the  most  unfrequented  parts  of  Ireland  i<^.  ^ii^ 
I^W^^  of  collecting  old  Irish  airs,  pailicularly  those  qf  Calaiji^M 
ana  Coni^don ;  he  procured  very  few  of  them  in  Didnog^.t^ 
was  more  successful  in  Galway,  where  a  lady  who  had  invil^ 
tlx9  travellers  to  her  bouse,  on  discovering  the  motive  of  their 
journey,  sent  a  messenger  30  miles  across  the  cqi^ntry  in  s^ar^J^ 
of  a  fiddler  who  could  play  these  national  tunes. 

In  the  seventh  century,  when  the  rest  of  Europe  was  involved 
in  ignorance,  Ireland  is  said  to  have  been  the  seat  of  refine- 
ment and  the  asylum  of  learning.  Mr.  Kirwan,  in  explanatioa 
of  this  circumstaQce.  observed  to  me,  that  the  barbarians  conr 

2b  2- 
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fined  their  inroads  to  the  Roman  empire,  and  never  found  their 
way  to  Ireland,  a  country  as  yet  unconquered  and  very  little 
known. 

Speaking  of  fashions,  he  assured  me  that  he  had  known  a  man 
imprisoned  for  wearing  a  plaid,  and  a  few  years  afterwards  saw 
a  Lord  Lieutenant  wear  it. 


.itdditionai   Notice    of    Mr.    Kirwan.      Communicated    by  a 

.t>''''  Correspondent. 

"^'Kirwan  was  originally  intended  for  a  profession  (I  belier* 

'medicine),  and  sent  to  be  educated  by  the  Jesuits  at  St.  Otners. 

'Be  used  to  speak  highly  of  them,  of  the  pains  they  took,  and 
^e  ingenuity  they  exercised,  in  directing  tlie  studies  of  their 
pupils ;  and  he  told  the  following  anecdote  of  himself.  Ha  had 
acquired  from  some  ridiculous  cause  (I  believe  because  a  French 
t^or  had  disappointed  him  of  a  coat)  a  great  dislike  to  tie 
.  language,  and  said  he  never  would  learn  it ;  he  would  read  books 
in  other  languages,  and  apply  to  other  objects  of  study,  but  he 
was  determined  never  to  learn  French.  His  masters  indited 
Biin,  they  gave  him  books  in  English,  Latin,  German,  Sec.  aad 

"  some  time  after,  when  they  found  that  he  had  become  deeply 
interested  in  chemistry,  they  took  away  from  him  all  books 

^  cqiinected  with  that  science  in  every  other  language  ;  and  he  waa 

"'bbliged  to  learn  French  in  order  to  enable  him  to  prosecute 'his 

,'iRi'vdurite  pursuit. 

'■'  '■  On  the  death  of  his  brother  he  succeeded  to  the  family  estate ; 
'!te  then  left  St.  Omers,  and  abandoned  aH  thoughts  of  a  profiss- 
Bibn.  You  are,  1  dare  say,  aware,  that  the  latter  years  of  his 
life  were  devoted  almost  exclusively  to  theology,  and  thalfaia 
opinions,  on  points  of  doctrine,  wei'C  as  varied  and  as  fancifu]  as 
can  be  imagined.     He  courted  the  society  of  divines  of  vaiidus 

'  jeligious  opinions,  and  such  boasted  of  having  Kirwan  (at  a 
convert.     It  is  said,  however,  that  as  he  lived  "  Preux  Che»a- 

'  fier"  he  died  "  Ferme  Catholique,"  adding  another  instance  to 
(he  many  of  the  powerfiil  effects  of  that  religion,  on  minds  eren 

I  -pf  a  high  order,  and  accustomed  to  the  investigations  of 
'Bcience.  You  know  the  variety  of  his  knowledge,  and  the  power 
he  possessed  ol'  diversifying  his  conversation.  I  heard  that 
Miss  Owenson  (now  Lady  M.)  visited  him  very  frequently  during 
i6ie  latter  years  of  his  hfe,  and  that  even  in  the  midst  ofhiath^o* 
lo^cal  pursuits,  he  was  always  ready  to  canvass  the  merits  df  a 
roinance,  or  discuss  the  chemical  composition  of  a  new  cosmetic, 

"tbid'that  the  latter  very  frequently  formed  the  subject  of  their 

:  ;C0BTeraations.  .■  ■■'  ' 
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On  a  Lump  without  Flame.     By  Francis  Ellis,  Es«(;''oiul' 

■  ■  ■"■'('S     ■. 

(To  the  Editors  of  the  AnnaU  of  Phiiosopky,'}    -\iaati 

GENTLEMEN,  Lansdown Cmceni,  Bath,  Mas  '■  i  I^TS. 

An  experiment  of  Sir  Humphry  Davy's,  in  his  Researches 

on  the  Combustion  of  Gaseous  Mixtures,  led  me,  last  sunuoer, 

to  the  simple  mode  of  keeping  a  coil  of  platina  wire  once  heated, 

.  in  a  state  of  ignition  for  an  indefinite  time,   without  further 

application  of  heat,  which  has  been  noticed  in  your  Annals  by 

me  ^pellatjons  of  tiie  lamp  without  jiame,  and  the  apklogtsliQ 

lamp.     Subsequently  it  appeared  to  me  probable  that  if  this 

■  lamp  were  put  into  imperfect  communication  with  the  atmosphere, 

the  accumulation  of  azote,  carbonic  acid,  and  other  non-iimaai-t 

mable  elastic  fluids,  might  be  so  regulated   as  to  reduce  the 

.  temperature  of  the  wire  below  ignition  without  iiiterrupting  tfie 

.  slow  combustion  of  the  alcohol,  or  tlie  consequent  new  comtii- 

:  nations.     With  this  view,  putting  the  ignited  lamp  into  a  ha^U*- 

sieve  of  a  few  inches'  diameter,  and  covering  it  with  a  glass 

■.  fnnnel  nearly  closed  at  top,  of  rather  smaller  diameter  than,  tRe 

:  sieve  on  which  it  rested,   the  wire   soon   became  apparently 

j-extinct,  and  afterwards  grew  Wack.    The  continued  deposition, 

:  of  moisture  on  the  interior  of  the  funnel  showed,  however,  that 

the  decomposition  of  the  alcohol  had  not  ceased ;  and  when, 

.  aiber  some  hours,  the  funnel  was  removed,  the  lamp  re-ignited 

with  a  distinctly  perceptible  crackling,  caused  by  the  inflamma- 

^.taonof  charcoal  which  had  been  deposited  on  the  wire  during  its 

'  apparent  extinction. 

-    I  This  experiment,  first  made  in  the  light,  was  repeated  in  a 

dark  room,  and  extended  to  ten,  twelve,  and  eighteen  houTs. 

.  When  pertbrmed  in  absolute  darkness,  there  were  sometimes 

.  extremely  faint  temporary  emissions  of  light,  which,  I  incUne  to 

think,  may  have  been  occasioned  by  my  cireathing,  or  otherwise 

■  agitating  the  external  air,  so  as  to  produce  irregular  influxes 
of  it  through  my  nide  apparatus. 

The  consumption  of  the  alcohol  is  very  trifling.     On  thi^  and 

■  dther  accounts,  whenever  not  actual  hght,  but  the  po^er  ^of 
pToduoing  hght  is  the  object,  as  during  night  in  a  bed-room,  tlie 
lamp  may  be  preferable  in  its  apparently  extinct  state.  Sir 
Humphry  Davy  remarks,  that  "  the  chemical  changes  in 
general  produced  by  slow  combustion  appear  wortliy  of  iufe^i- 

'  gation :  "  possibly  in  this  investigation  the  lamp  may  he  uf  spme 
utihty.  "  VVhen  the  experiment  of  the  slow  combustion  of  ether 
is  made  in  the  dark,  a  pale  phosphorescent  light  is  perceived 
about  the  wire;"  and  with  this  appearance,  he  observes,  is, 
coni^ectcd  "  the  formation  of  a  peculiar  acrid,  v.oLa.(\lii  ■a\v'ci¥AaiaK.«!. 


possessing  acid  qualities/'  At  his  request,  Mr.  Faraday  endei^ 
voured  to  obtain  it,  by  causing  a  mixture  of  the  vapour  of  ether 
and  common  air  to  traverse  a  heated  glass  tube  containing  pieces 
of  platina  wire  and  foil,  and  terminating  in  a  bottle  placed  in  a 
freezing  mixture.  Tlie  quantity  thus  obtained,  even  after  the 
process  had  been  continued  several  hours,  was  so  small  as  to 
induce  Mr.  Faraday  to  conclude,  that  "  until  some  other  process 
has  been  discovered  for  producing  it,  there  is  little  hope  of  its 
t)eing  obtained  in  its  pure  state."  *  With  the  lanlp  I  fennd  no 
difficulty  in  collecting  from  the  slow  combustion  of  snlphuric 
lither  ^  transparent,  perfectly  colourless  flirid,  of  a  penetrafiDg 
odour,  and  peculiarly  pungent  acid  taste.  It  may  be  procured 
m  iahy  quantity  by  placing  over  an  ignited  lamp,  %Iled  with 
Esther,  tb^  head  of  a  small  glass  alembic  with  tiie  ftp  tuimed  up 
'  inward,  aild  l^egulating  the  admission  of  air  at  lK>ttotti,  so  that  in 
the  dark  thdremay  appear  a  cone  of  faint  blue  Kjgiit  issuing  from 
the  coil,  while  the  wire  itself  seems  scarcely  igfaited.  To  assist 
fcbndfensation,  the  upper  portion  of  the  aJei3bic-»head  nlaylbis 
fc6vered  with  bilulous  paper,  kept  moist  by  thie  etids  of  some  soft 
cbttdn  threads  resting  on  it,  whose  other  eirtremities  -affe 
iminerged  in  cold  water.  Thus  circumstanced,  &e  fluid  prodacM 
by  the  slow  combustion  of  the  ether  will,  after  the  prooess,  fe^ 
found  collectied  in  the  Up  of  the  alembic-head. 

1  too,  Qetitlemten,  your  very  obedient  servfent, 

Francis  Et.iis, 


■AM 


Article  X. 
t)n  H  'Spiral  OdK    By  t.  L.  Diek,  Esq.  F.R.S."E. 

(To  Dr.  ITiomson.) 

IStlt,  JR$HigaSy  new  Forrti^  JlprHfS^  ISiS..- 

W'ntN  I'wtts  lately  ih  East  Lothian,  my -friend  Mr.  Socrtt,  of 
Ormiston,  put  some  drawings  into  my  hands,  illustrative  >of  an 
tfld  project  of  his,  for  applying  certain  combinations  of  ttMchineiy 
tt)  vessels  of  "war,  in  order  to  enable  them  to  sink  the  4)oafts  ibfiB- 
ing  the  flotilla  of  an  invading  enemy.  These  were  lilitewise 
tcccompanied  by  t5:3tp}anatory  manuscript  observations.  W«b"I 
to  Iby  nis  paper  before  your  readers  at  ftiU  len^*,  I  am:  Ma- 
Vmced  they  would  be  gratified' by  the  ingenuity  it  display*.-  Btt 
AS  we  aire  now  enjoying  the  propitious  dawn  6(  -^hiit  we  ixmt 
will  be  a  long  period  of  peace,  and  as  the  detail  of  such  destruc- 
tive inventions  can  now  have  no  eflfect  but  to  awaketi  harsh*  and 
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djflagceeable  associations,  they  are,  perhaps,  better  fpirgott^n. 
There  is,  howevjer,  a  fragmeat  coimected  with  this  scheme^ 
Jwjuch  I  thiuk  ought  not  to  be  lost,  as  it  seems  to  prpoiiise  to 
be  of  great  utility.  The  invention  to  which  I  allude  is  the 
employjoitot  of  a  spiral  oar ;  and  as  Mr.  Scott  has  kindly  peiu 
nutted  me  to  use  every  freedom  with  his  communication,  1  snafl 
yenture  to  offer  it  to  you.  I  must  however,  confess,  that  mj 
iimil^d  knowledge  of  mechanics  makes  me  hazard  any  remam 
as  to  the  variety,  of  its  possible  applications  with  very  gfefiijt 

diffidence. 

The  figure  which  accompanies  this^is  not  meant  as  an  ac9^- 


^ 


jrate  fac  simile  of  Mr.  Scott's  drawing,  which  is  of  proportiooa 
Bomewhat  different,  beiu^  more  particularly  adapted  to  tJbe 
iobject  he  had  in- view ;  it  is  rather  mtended  to  convey  a  notiw 
3of  the  general  principle  of  the  spiral  oar.  It  ia  extremdf 
simple  in  its  construction .  It  may  be  made  of  any  given  diametcJT, 
and  the  twists  of  the  spiral  iin  twining  around  it,  may  be  plcu^ed 
nearer  to  one  another,  or  more  distant,  and  the  -fin  itself  may 
be  more  or  less  expanded,  as  may  be  judged  most  expedient, 
and  the  materials  also  may  be  suited  to  the  particular  purpose 
the  mechanic  may  have  in  cpnten^platicxi. 

When  it  is  to  be  appUed,  as  Mr.  Scott  intended,  to  each  side 

of  a  ship,  or  boat,  for   propelling  it  through   the  water,    he 

^ays,  it  must  be  made  of  a  size  every  way  corresponding  to  that 

of  the  body  it  is  required  to  move.     In  this  case  there  should 

be  a  «tron^  iron  axis,  somewhat  longer  than  the  proposed 

length  of  the  oar ;  in  this,  a  hollow  cylinder  of  plate  copper, , 

made  water-tight,   should  be  fixjed,   in  which  the   spirsJ  fin 

(made  of  the  same    material)  may  be  inserted,   rumiing  like 

A  screw  around  it,  as  represented  in  the    figure.     The   dia- 

I  meter  of  the  cylinder  must  of  course  be  proportioned  to  ithat 

.  of  the  projection  of  the  fins ;   and   I  may  remark,  that  jbbe 

\Moportkm  of  the  latter,  in  the   figure,   would  probacy  be 

-&uud  to  be  too  great,  compared  to  that  of  the  former,  if  the 

:«onr.were  to  be  constructed  for  the  purposes  of  navigation.    Xbe 

:gr0iLter  the  diameter  of  the  whole  oar,   and  the  greater  :tbe 

-  di^taoce  between  each  twist  of  the  spiral  fin,  the  greater  will,  be 

ihe  resistance  it  will  meet  with  in  revolving  under  water,  «xul^^e 

greater  will  be  the  efiect  produced  in  accelerating  the  pix;»gressiye 

motion  of  the  vessel. 

:-.,rriIjli^5UWeoe»sary  for  me  to.  state  Mr.  Scott's  oiethod&iof 
iqppending  these  spiral  oars,  or  of  giving  motion  to  them  ;  were 
•I  t^  ,|^s(Sibe  theaei  several  plates,  would  be  necessarY  V,^^  ^ 


f 


^fiJM4'  Mr.  Dick  on  a  Spirul  Oar.  [Jiil*E,?! 

hEM"nw  >  doobt  muny  veiy  effectual  plans  fov  doing  both  will^ 
spefedily  suggest  themselves  to  every  well-informed  mecbanic.it 
It'ia'  chiefly  uie  principle  of  tJie  oar  iteelf  to  which  I  wish  to  call  -J, 
yctat  attenttoQ.  '.'  n 

The  spiral  oar  pgsaesses  many  advaiUages  oTcr  the  coimnoa.] 
oar,  and  amongst  these,  Mr.  Scott  particularizes  the  following.id 
"Hie  back  stroke  of  the  common  oar,  which  is  both  a  loss  of  li 
time  and  of  labour,  is  altogether  avoided  by  the  constant  revo-  [ 
lution  of  the  spiral  oar,  continually  tending  to  give  a  steady  and 
unremitting  progressive  motion  to  the  vessel.     The  ordinary  oar  ' 
cannot  be  made  of  large  dimensione  without  becoming  altogether  >r 
unmanageable  ;  but  tne  spiral  oars  may  be  made  eight  or  mom , 
feet  in  diameter,  and  sixteen  or  more  feet  long.     Suppoamg  the 
TvrOiths  of  the  spiral  fin  to  be  eight  feet  apart,  it  wdl  go  twice 
roond  a  cyhndrical  axis  of  this  length.     It  is  evident  that.  eaoh. 
revolution  of  the  fin,  of  an  oar  oT  these  dimeniiions  and  thop't 
constructed,  will  meet  with  the  same   quantum  of  resistance 
underwater,  as  a'  circular  plate  of  eight  feet  diameter  would  ii 
encounter,  if  similarly  situated,  and  moving  at  the  rate  of  ugiA'j ' 
feet  iu  tike  time  of  one  revolution  of  the  oar;  and  thattnlB.t 
resistance  will  increase  as  the  square  of  the  velocity. of' tkp, J 
oarincrea^es.  i  ,i 

TTie  machinery  giving  motion  to  these  oars  might  be  veiy,  j 
easily  constructed  in  such  a  manner  as  to  be  wrouglit  with  ease ,, 
byinen,,and  with  this  advantage,  that  any  man,  whetiiei' sailDt -f 
OF-not,  could  lend  a  useful  hand  in  giving  way  to  the  vessel,  j 
That  these  oars  would  be  peculiarly  applicable  to  boats  is  mam-M 
fest  j  and  there  can  be  no  doubt  that  with  proper  machineiy  tiie  i 
progress  of  the  boat  would  be  much  more  rapid,  and  the  working  j 
of  it  much  leas  of  a  labour,  than  if  rowed  in  tJie  ordinary  w^(.  w 
Were  these  spiral  oars  appended  to  larger  vessels,  which  migfati,! 
be  done  in  such  a  way  as  to  admit  of  their  being  shipped  or  ) 
unshipped  at  pleasure,  tliey  might  be  of  the  utmost  importance  <j 
in  calms ;  and  above  all,  in  assisting  vessels  in  distress  Co  woik-n 
off  from  a  lee  shore.  ,,     u 

■Their  apphcation  to  the  steam-boat,  and  their  superiority  as  n 
to  unretanfed  power  over  the  wheels  at  present  in  use,  hardly  -t 
reqoires  any  comment.  1 1 

lltiappears  to  me  that  it  is  not  impossible  that  a  machine  of  tbiHi  i 
kiadiDught  even  be  applied  with  advantage  asawater-wheelj'Osd.i 
that. where  a  fall  of  sumcient  height  for  a  vertical  bucket  or  cq^im 
wheel  coiddnot  be  commanded,  tiiat  this  spiral  wheel  might gijfe" 
motion  to  a  com  mill,  or  any  other  combination  of  itiachiiieiyi.    r) 

There  is  yet  another  purpose  for  which  it  may  one  day  be 
empl^edi  but  for  which  it  would,  of  course,  require  to  be  con- 
structed ofmuchhghter  materials,  1  mean  that  of  aerial  navigation. 
This  art  has  been  hitherto  much  neglected,  chiefly  in  conse- 

Suence  of  the  ignorant  and  illiberal  ridicule   so  indiscriminately 
irowii  on  those  whose  genius  has  led  them  to  occupy  them- 
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selves  in  the  conftideration  of  it.    To  say  that  a  maa  devotes  <- 
himself  to  experiments  on  bfalloonsy  or  wings,  is  considered  to  , 
be  almost  equivalent  to  asserting  that  he  is  deranged.     Bat  this  ' 
ought  to  be  disregarded ;  for  the  history  of  science  points  out  , 
to  us  that  many  things  once  supposed  to  be  impossible^  have 
been  since  accomplished  by  talent  and  perseverance.   But  a  very  ^ 
little  time  ago,  a  proposal  of  sailing  to  the  North  Pole  would  have 
been  considered  fully  as  Utopian  as  if  the  projector  had  proposed 
to  Jly  thither ;  yet  we  now  see  a  whole  rational  nation  bestowing 
its  energies   in  an  attempt  to  accomplish  the  first  of  these 
schemes;  and  we  look  with  at  least  a  hope  towards  a  favourable 
result; 

Nil  mortalibus  arduum  est. 

Were  we  never  to  attempt  things  of  doubtful  issue,  the 
onward  march  of  the  arts  and  sciences  would  be  terminated.  • 
It  is  certainly  wisest  to  believe  nothing  to  be  impracticable  until 
it  has  been  mirly  and  fully  proved  to  be  so,  by  tlie  failure  of  every 
feasible  means  within  human  reach.  Let  us,  therefore,  trust 
that  puerile  prejudice  may  be  put  to  silence,  or  at  least  despised, 
and  that  those  who  have  chosen  so  ambitious  a  career  will  com- 
bihi^th^ir  exertions  and  concentrate  the  product  of  their  labours 
into  a  focus,  which  may  yet  produce  something  worthy  of  the 
ingenuity  of  man.  It  appears  to  me  that  a  spiral  wing,  some- 
what on  the  principle  of  the  oar  invented  by  my  friend  Mr. 
Scott,  may  be  best  adapted  for  giving  a  forward  motion., 
to  any  vehicle  employed  in  aeronautics.  Any  wing  con- 
struioted  of  the  ordinary  shape,  and  calculated  tor  the  same 
vertical  stroke  that  those  of  birds  have,  would  necessarily  lose  a 
great  deal  of  the  power  of  suspension  gained  by  its  downward 
nap  during  the  time  occupied  in  raising  the  lever  to  repeat  the 
blow.  And  although  an  accurate  imitation  of  the  structure  of 
the  wines  of  birds  might  reduce  the  upward  resistance  to  com- 
paratively Uttle,  yet  it  would  always  amount  to  at  least  so  much 
as  Gonsid'erably  to  impede  the  progress  of  the  body  through  the 
air  in  a  horizontal  direction.  But  the  spiral  wing  would  produce 
a  steady  and  unremitting  motion  onwards  without  any  of  those 
intervals  of  loss  of  power. 

Having  the  honour  of  being  acquainted  with  several  scientific  " 
individuals  who  are  privately  occupied  in  experiments  directed 
toi!i>ards  the  perfection  of  aeronautics,  I  feel  anxious  to  make 
them  acquainted  with  •this  spiral  wing,  which  I  offer  to  them 
with  deference,  leaving  them  to  judge  of  the  propriety  as  well  as 
the  mode  of  its  application.         I  am.  Sir, 

Your  obedient  humble  servant, 
'    '  Thomas  Lauder  Dick. 


Col.  Beavfoy's  AceoutU  of  a  Storm.  ['*VV|1 


I 
^me  Arroiinf  of  the  Appeai-ance  and  Effects  of  a  mngtilatr  Storm 
tr-fHH  It  Bushey  Heath,  Sunday,  Aphl^,  1818.  By  Colony. 
>  Beaafoy,  F.ll.S.  A 

r :  (To  the  Editors  of  the  Annals  tf  PUh*nphy.)  n 

■■^  On  this  day,  about  balf-past  12  o'clock,  the  neighboiHliQtMl  a 
Stanmore  was  i  i^iled  by  a  tremendous  Btoriu  of  nail,  wiiul,  aM 
rain,  accompanied  by  some  unusual  phenomena.  The  eteT«tM 
situation  uf  Bushey  Heath  afforded  me  peculiar,  facilities  i^ 
viewing  its  progress  and  effects,  which  occupied  in  ^poce  aboi^ 
five  miles  in  a  direct  line,  and  in  time  about  JiO  niinutes.  "Xif^ 
morning  had  been  close  and  sultry,  the  heavens  BiiffioiwiUy  cku 
to  emibie  me  to  observe  the  transit  of  the  sun  over  the  meridisRi 
the  wind  variahip,  the  borometer  29-000  inches,  the  thermoqiet^ 
61°,  the  hydrometer  52°,  and  the  variation  of  the  needk 
24'  41'  46"  W-  1  shortly  observed  the  heavens  in  the  spiWl* 
east  quarter  much  overcast,  and  some  dense,  black  clouds  ffoM 
jng  in  that  direction,  which  almost  inimedialely  di'selutrged  Mi[| 
in  torrents,  followed  by  tremendous  bail,  lightning,  Hodtii,<ifl4% 
In  about  half  an  hour  the  fury  of  the  storm  bad  som^bt^ 
abated,  when  my  attention  was  attracted  to  the  south-«a&t  ibj'H 
ftmazing  commotion  among  the  clouds,  which  appeared  to  n^ 
OVIST  and  into  each  other  with  considerable  rapiaity.  Bqqetiljl 
these  dark  clouds,  there  appeared  a  small  white  one,  moving,  wjw 
«urpriaing  velocity  towards  the  north-west,  at  the  same  ^jim, 
Hurling  round  in  a  horizontal  direction  with  prodigioiu.f(UMIn 
sees,  accompanied  wiib  a  horrid  noise,  which  J  can  juily 
compare  to  a  stunning  and  most  discoitlant  whbtle,  Tfae  S^a 
«f  this  Halite  cloud  was  in  the  first  instance  that  of  a  very^htWfl 
cone  with  its  apex  downwards,  wliich,  during  its  roteibocyiDo^Qfli 
9ocasionally  approached  and  retired  from  the  euth  ;  llie  tail  tf 
tli«'G<Hie  elongating  continually  as  it  receded ;  but  on  ap[»Qftc^)iig 
the  surface  of  the  ground,  expanding  like  the  lower  part  of  ,sg 
hour  glass  ;  when  it  appeared  to  collect  all  the  suiTOundipg  ^T 
jnto  its  immediate  vortex,  as  it  rebounded  with  sucli  viol^oce  ^ 
to  root  up  trees,  unroof  houses  and  I lay ricks,  throw  down., iraU^ 
Bfid,  in  short,  every  thing  that  in^ded  its  progress.  1^ 
-ejfects  were,  however,  exceedingly  partial  and  in-egiUar,  dafteifdr 
JDg  apparently  on  the  distance  of  the  mouth  of  the  fitnQel,^(HV 
puch  objects  as  chanced  to  be  in  the  course  of  its  direction  ),^ 
abo  on  the  area  included  within  the  vortex,  at  the  tinK^^if 
^erted  its  powers  of  destruction.  This  whirlwind  appeani^.  .)# 
■  ave  commenced  near  Mr.  Dickson's  farm,  situated,  aliout  ,qM 
kite  to  the  west  of  the  village  of  Kenton  in  Middlesex ;  aoi) 
1  thence  proceeded  in  ».  ^.titOa  Ni-j  -«s^.dii;s(;l^,j)y4^ 


compass,  over  Bellemont,  through  the  orchard  adjoining  the 
widow   Woodbridge's  cottage,    over  -Mr:  Robert's  field,    Mr. 
Riddock's  nursery,  Mr.  Martin's  pleasure  grounds,  Mr.  Utter- 
atwi's'"  plantations,  and  the  Marquis  of  Abercom's  gardens,  to 
Mr.'Blackwell's  premises,  where  it  ohanged  its  direction  from 
north  by  west,  to  north  by  east,  passing  over  part  of  BuEihey 
village,    through  Mr.  Bellas's  farm   and  orchard,    and  finally 
exhausting  its  fury  about  a  mile  and  a  half  further.    At  Mr. 
JDiQkson's  ferm  it  removed  ^ome  ridge  tiles,  and  part  of  the 
fliatch  bf  the  outhouses  and  ricks  ;  and  on  reaching  the  widow 
Woodbridge's  orchard  it  had  obtained  much  greater  force,  as 
it  levelled  the  fruit  trees,  and  tore  away  a  great  part  of  the  tiling 
6f  the  cottage,    against  which  it  carried   a  wooden  building 
several  feet  with   great   violence.      In  passing  through  Mr. 
R-obert's  field,  it  blew  down  1 1  large  elms,  the  breadth  of  thie 
t6mado  at  this  place  not  exceeding  one  hundred  yards,  as  was 
evident  from  the  trifling  injury  sustained  by  the  other  trees  to 
<he  right  and  left ;  crossing  the  road  leading  to  Stanmore,  it 
entered  Mr.  Riddock's  nursery,  where  it  did  considerable  injury 
to  the  young  trees,  and  almost  entirely  stripped  one  side  of  the 
h^iise,  carrying  away  the  thatch  of  the  hayricks,  and  unroofing 
#ome  of  the  outhouses.  In  the  adjoining  premises  of  Mr.  Martin, 
teh  trees  were  torn  up,  and  his   house   and  buildings  much 
injured.     A  large  may-bush,  that  stood  not  20  yards  in  front  of 
the  frreen-house,  was  rooted  up  ;  but  neither  the  building  or  glasft  ^ 
i?eceived  the  smallest  injury;  while  a  shed  at  the  back,  and 
Kfcewisi^  the  low  house,  which  almost  adjoined,  had  many  tile« 
Carried  away.     It  next  entered  Mr.  Utterson's  plantations,  and 
destroyed  50  trees,  appearing  to  hav€  selected  particular  onea 
Oft  Hvhich  to  wreak  its  fury ;  for  while  one  was  torn  up  by  the 
jrmyts,  those  immediately  around  it  were  untouched,  and  sonye 
4¥€te  broken  in  two  places  as  though  they  had  been  twice  sub* 
jetted  to  the  action  of  the  vortex.     On  approaching  Mr.  Utteit- 
jB&h'fl  liefwtiful  cottage,  the  storm  divided  into  two  pj|.rts,  one 
fcroceedihg  to  the  right,  the  other  to  the  left,  as  was  shown  hf. 
iKe^hiateb  remaining  perfectly  undisturbed,  while  trees  standing 
both  in  front  and  behind  of  the  house  were  thrown  down.     At 
Ite'^trefflity  of  the  house  the  storm  seems  to  have  again  united', 
te  it  *iore  away  some  wooden  paling,  th'bugh  completely  sheltered 
fcy^he  building,  stripping  the  tiles  of  the  lower  outhouses,  and 
ftrowing  down  a  considerable  portion  of  the  garden  wall.    At 
Ifie  Marquis  of  Abercom's,  it  passed  close  by  an  elm,  one  of 
4Wi6i5e  branches  it  carried  away,  the  remainder  being  untouched; 
IMJid  %  then  threw  down  about  75  yards  of  garden  wall,  and 
fcfitvhig  an  mterval  of  the  same  extent  uninjured,  destroyed  30 
rtofe";  %his  seems  to  imply  that  the  storm  had  hare  a  second 
tfiffe'ditided.     Near  this  spot  one  of  the  Marquis's  workmen  wda 
SKfewii'doitn%y  the  violence  of  the  wind,  and  aft;er  being  rolled 
f>¥er  ifepttkted!y>  was  at  length  oompeVled  \ft  Xi^JAi  Vj  -'^^ 
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to  prevent  his  being  carried  further.  In  passing  over  the  dgve- 
bouse,  the  pidgeons  were  whirled  to  the  ground,  and  a  quantity 
of  paling  was  torn  up,  and  blown  to  a  great  distance.  The 
current  of  wind  uow  proceeded  across  the  road  to  Mr.  Black-: 
well's  brick-kiln,  teanng  from  its  hinges,  and  tumbling  iuto  > 
ditch,  a  field  gate,  levelling  65  feet  of  the  garden  wall  in  one 
direction,  and  also  the  upper  mirt  of  another  wall  running  at 
right  angles,  in  the  opposite.  The  outhouses  at  this  place  waa 
much  damaged,  but  the  dwelling-house  was  not  touched.  A  fir 
which  stood  among  several  trees  was  torn  up,  while  the  others 
received  no  injury.  After  leaving  the  garden,  it  assailed  a  lajge 
'  beech,  which  measured  at  the  base  18  feet  in  circumference, 
My  eye  happened  to  be  fixed  upon  this  tree  at  the  moment ;  the 
wind  commenced  by  giving  its  large  head  a  considerable  twist, 
and  instantly  afterwards  tore  it  up  by  the  roots.  After  paseing 
over  the  gravel  pits  at  Harrow  Weald,  and  a  part  of  the  village 
ofBusbevT  where  it  nearly  unroofed  a  house,  it  continued  Its 
course  without  doing  any  further  mischief  until  it  reached  Mr. 
Bellas's  farm.  At  this  place  its  efl'ecis  were  verj'  destructive 
among  the  i'ruit  trees  and  large  elms,  besides  tearuig  away  the 
tiles  and  thatch  of  tlie  house,  buildings  and  ricks ;  for  here  the 
storm  appears  to  have  contracted  itself  to  a  width  of  sixty  yards, 
and  its  impetuosity  to  have  increased  in  proportion  as  its  breadth 
became  diminished.  After  passing  in  a  north  by  east  direction 
about  a  mite  and  a  half  beyond  Mr.  Ballas's  farm,  its  fiuy  most 
probably  subsided,  as  the  only  further  mischief  I  have  been 
able  to  ti'aoe  was  the  destruction  of  two  small  ehna  in  a  hedge 
TOW,  and  whose  support  had  been  weakened  by  digging  away 
the  earth  from  their  roots.  1  observed  when  the  cloud  or  vapour, 
from  which  all  tliis  storm  proceeded,  enveloped  the  upper  part 
of  the  cone  in  wliich  Mr.  Blackwell  burns  his  tiles  and  bricks, 
the  cone  appeared  to  be  surrounded  with  a  thick  mist,  and  most 
violently  agitated.  1  also  observed  that  in  its  passage  over  the 
gravel  pits  it  tore  up  the  earth  and  gravel,  not  in  an  uniibrm 
maimer,  but,  as  it  were,  by  jumps,  leaving  intervals  between  the 
various  points  of  contact,  of  sometimes  100  yards  and  upwards; 
and  the  dreadi'ul  whistling  noise  continued  unabated  until  the 
cessation  of  the  storm.  Tliis  phenomenon  was  at  one  time  within 
less  than  a  quarter  of  a  mile  of  my  house ;  but  the  trees  in  the 
garden  were  not  much  affected  by  it,  though  I  have  reason  to 
believe  from  the  testimony  of  seveiul  persons,  on  whose  veracity 
I  can  rely,  that  the  violence  of  the  wind  was  such  as  to  force 
them  to  lay  hold  of  the  hedges  to  prevent  their  being  thrown 
down.  Mr,  Blackwell,  in  particular,  mentioned,  that  inreturnr 
ing  from  church  with  one  of  his  children,  in  order  to  secure 
himself  and  boy  from  being  carried  away,  he  was  obliged  to 
hold  by  a  large  stoke.  It  is  further  stated,  on  the  most  respect- 
able authority,  ihftt  cattle  were  seen  lifted,  or  rather  irresistibly 
driven  fi'om  one  end  ^i  tbe  &£\&  \a  \Ni&  a^^%t,    There  is  ceaaou 
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to  believe  that  one  or  more  meteoric  stones  fell  during  the 
thunder  storm ;  for  one  of  the  late  Marquis  of  Abercom's  gar- 
deners told  me,  he  had  observed  "  a  large  stone  about  the  size 
of  his  fist  descend  in  nearly  a  perpendicular  direction,  after  a 
very  dazzling  flash  of  hghtnmg  not  followed  by  thunder."  At 
my  request  he  readily  showed  the  spot  oh  where  it  apparently 
feu  ;  but  the  place  being  full  of  holes^  the  search  was  unsuccess- 
iiil ;  or  it  might  have  fallen  into  a  pond  situated  close  to  the 
place.  I,  as  well  as  others,  after  one  flash  of  lightning,  heard 
a  noise  similar  to  the  firing  of  a  large  rocket,  or  resembling  a 
number  of  hard  substances  shot  out  of  a  cart.  Should  the 
rarity  of  such  violent  commotions  of  the  elements  in  this  country 
render  this  communication  worthy  of  insertion  in  your  journal,  £ 
shall  esteem  myself  happy  in  having  been  enabled  to  witness  its 
effects  from  nearly  the  commencement. 


Article  XII. 


Mr.  Henry  Tritton's  Patent  for  an  improved  Apparatus  for 

Distilling. 

The  following  paper  has  been  put  into  our  hands  by  the 
patentee ;  and  as  it  relates  to  a  very  important  branch  of  manu- 
facture, we  do  not  hesitate  to  present  it  to  the  attention  of  our 
readers. — Ed. 

Those  who  are  acquainted  with  the  ordinary  procedure  in  the 
operation  of  distiUing,  are  deubtl^s  aware  of  the  unpleasant 
flavour  more  or  less  belonging  to  all  distilled  products.  In  the 
best  distillation  in  the  common  mode,  there  is  m  a  very  percepti- 
ble degree  a  fetid  smell  and  flavour ;  and  it  is  this  which  entirely 
prevents,  so  long  as  the  common  operation  is  continued,  the 
successful  rivalry  of  our  British  spirits  with  those  of  foreign 
manufacture.  The  apparatus  for  which  Mr.  Tritton  has  taken 
his  patent,  provides  effectually  for  obtaining  a  produce  divested 
of  any  empyreuma,  by  rendering  it  impossible  for  the  matter  in 
the  still  to  be  burned  to  the  bottom,  or  overheated.  This  is 
accomplished  by  the  transmission  of  the  heat  to  the  still  through 
the  medium  of  a  surrounding  liquid,  as  will  be  seen  by  reference 
to  PI.  LXXX .  Where  A  is  me  still,  LL,  LL,  outer  cases  attached 
to  the  still  by  which  it  is  surrounded  with  water;  now  if  the 
outer  case  in  which  the  still  is  fixed  be  placed  on  the  tire,  as  the 
still  itself  is  in  the  usual  mode  of  distilling,  it  is  evident  that  the 
matter  in  the  still  can  never  be  heated  to  a  higher  degree  than 
212°,  the  greatest  heat  of  the  surrounding  water.  But  in  the 
improved  apparatus,  a  much  lesQ  heat  than  212^  in  the  surround- 
ings water  suffices  to  ^ect  distillation.    UG\i<i^K)SL^,\5t.«i  xv'^vLvr^^^^^rci 
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heat  is  about  80°  less  than  the  commoa  boiliag  pojnA-ci4,212*; 
and  of  course,  from  the  regular  application  of  ho  bw  a/degxeeiof 
heat,  a  still  better  flavour  is  secured  to  the  distilled  plrKlucli ""  To 
effect  distillation  at  so  low  a  temperature,  the  presauj^  6f,'Qi^ 
atmosphere  is  removed  from  the  surface  of  the  liquid  iD'ti(6  aijf 
by  an  air-pump,  E,  attached  to  the  top  of  a  close  receiver,  tv 
wiich  being  worked  exhausts  the  still.  A,  the  close  coudensi?"' 
vessel,  B,  and  the  receiver,  C.  From  the  great  reduction  in  ^he 
spplicatioD  of  the  heat,  an  important  saving  of  fuel  ia  effect^; 
and  the  vessels,  being  less  exposed  to  the  action  of  violent  i^^at, 
will  be  far  more  durable.  A  less  quantity  of  cold  water  for  con- 
densing the  vapour  in  the  condensing  vessel  and  receiver  U 
required  than  in  the  common  distillation,  which,  in  many  case% 
will  be  found  a  material  convenience,  particularly  in  some  cf 
oar  West  India  islands.  In  the  pipe  by  which  the  ch>se  condens- 
*     :,C,  a  '    '        ■ 


ing  vessel,  B,  and  the  receiver,  C,  are  connected,  there  is  a^BtOp- 
cock,  G,  by  which  that  communication  may  be  closed.  By  this 
means  the  contents  of  the  receiver  may  at  any  time  be  drawn 
oif  without  impeding  the  operation  ;  for  while  the  stop-cock,  G, 
is  turned  off,  the  close  condensing  vessel  acts  as  the  receiver. 
The  receiver  is  of  course  to  be  re-exhausted,  if  it  has  been  opened 
while  the  still  is  at  work,  before  the  cock,  O,  is  agaia  ttinied  on, 
D,  is  an  air-cock  to  admit  air  into  the  receiver  previous  to  draw- 
ing off  its  contents.  H,  is  the  discharge  cock  of  Uje  receixer. 
I,  the  discharge  cock  of  the  still.  .  '    , . 

From  the  distillation  being  confined  throughout  the  operatioB 
to  close  vessels,  the  common  loss  by  evaporation  at  the  -worm'k'. 
end  is  in  this  apparatus  avoided,  and  an  increase  of  produce  la 
obtained.  The  produce  of  the  imprpved  apparatus  has  heett 
repeatedly  submitted  to  the  judgment  of  experienced  persons, 
and  has  been  most  highly  approved  by  aU.  The  apparatus, 
itself  may  be  seen  at  work  at  the  manufactory,  No.  63,  ffhit^^ 
chapel,  London.  , 

Tne  subjoined  testimonial-s  are,  the  one  from  Joseph  Beqw^^ 
Esq.  ft  centleman  of  long  experience  and  of  gre»t  practi*^  s^)l 
in  Uie  English  malt  distiOery  j  and  the  other  trom  Mr.  W,  All^n, 
F.R.S.  &c.  well  known  as  an  excellent  chemist. 

DEAR  SIR,  Zf.n&j,  Ocl.  9,  ISIT. 

Having  attended  repeated  trials  made  with  your  apparatimlor^ 
producing  a  vacuum  and  distilling  by  the  combination  pf  i^^^ 
balneum  with  the  air-pump ;  and  having  considered  the  princip^, 
thereof,  I  feel  much  satisfaction  in  communicatinte  my  fimcop^j 
viction  that  it  is  a  mode  by  which  a  purer  spirit  will  be  extroctj^^ 
than  by  any  other  that  has  been  nitherto  practised,  Xh^iti  a 
considerably  less  proportion  of  fuel  will  be  requisite,  andtti^tltif^, 
operation  may  be  performed  with  equal  facility.  i:li 

I  remain,  deai  Sir,  yours  very  sincerely,   ^ 
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MT  DKAR  PlilKND,  Plough-court,  Lombari-atreet,  Ocl.l,  i^lH/''^ 

"  I  consider  that  the  plan  for  producing  a  racuum,  or  even  a^: 
l^iortial  vacmiln,  in  the  vessels  destined  to  receive  the  products  ot 
dystiHatioti^  is  a  very  great  improvement ;  for  in  proportion,  .a«^ 
rae  vacuum  is  rendered  more  perfect,  the  spirit  will  be  drawnr 
cJiyer  at  a  lower  temperature,  and  will  be  more  fragrant  anA 
better  in  every  respect ;  and  the  still  being  surrounded  with 
Water,  the  heat  can  never  rise  beyond  212° ;  and  consequently, 
that  unpleasant  smell  which  the  spirit  always  has  when  the 
llxatter  in  the  still  is  over  heated,  or  burned  to  the  bottom,  is- 
entirely  avoided.  It  is  further  obvious,  that  upon  this  plan 
distillation  may  be  carried  on  with  a  smaller  expenditure  of  fuel 
than  upon  the  old  system. 

I  remain,  thine  sincerely,  y^. 

T9  Hcnrn  TriUan.    ,  WlLLIAM  AlLEN.    . 


Article  XIII. 

On  Selenium  and  Lithion.    By  Professor  Berzelius.* 

•  ■ 

IMy  experiments  on  this  very  singular  and  interesting  body. 
have  been  now  for  some  time  completed,  and  the  memoir  printed 
In' Swedish  contains  no  less  than  six  sheets.  The  combinations 
of  selenium  with  the  alkalies  and  the  alkaline  hydroselenurets 
(hydroseleniates  acc6rding  to  the  nomenclature  of  Gay-Lussac) 
elucidate  many  points  of  theory.  Selenium  may  be  combined 
i^th  potash  witnout  aseleniate  and  a  seleniated  hydroselenuret 
being  produced  from  it  when  it  is  dissolved  in  water.  Yet  this 
coihbination  possesses  similar  properties  to  the  alkafine  sulphur* 
ets  ;  from  which  it  seems  to  follow,  that  the  opinion  of  the  dry 
«ulphuret  of  potash  being  a  mixture  of  sulphate  or  hydrosulphate. 
of  potash  with  the  sulphuret  of  potassium,  is  erroneous. : 

The  hydroselenurets  have  the  same  taste  and  the  same  gene^, 

tal  properties  with  the  hydrosulphurets  and  the  hydrotellurets  :" 

it  appears^  therefore,  that  the  hepatic  taste,  the  spontweous 

decomposition  from  the  contact  of  the  air,  &c.  characterize  the 

compounds  of  those  acids  into  which  hydrogen  enters  in  place  pf 

oxygen.    These  characters  differ  essentially  from  those  of  tib^e; 

jnronates,  the  fluates,  and  the  iodates  ;   in  my  memoir .  upon. 

seletiium,  I  have  endeavoured  to  givie  a  full  explanation  of  th^se^ 
points.  .       .     ,-^i..  ..  '  ... 

You  have  expressed  your  doubts  respecting  the  metallic  nature 
of  sdenititti;  what  will  you  say  then  when  J  inform  you  tfet' 
this   body  is  a  non-conductor  of  electricity  anS  of  calori^. 


,  Ul   ••   ^ 
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i^8  ..  Pr^.  Serzeiius  on  Seleniiim  and  Ltt/iion.  [Jul 
But,  although  my  vanity  might  have  caused  me  to  wish  to  ct^ 
aider  it  as  a  simple  non-metallic  subataiice,  as  the  ounib«ti)( 
tbeee  bodies  is  su  limited,  and  the  diacoveiy  of  an  addit^]^ 
one  must,  therefore,  be  the  more  interesting ;  yet,  in  Sft^^ 
this  circumstance,  I  believe  it  must  be  regarded  as  a  me' ' 
Every  thing  depends  upon  what  is  meant  by  a  metal.  If  .^ 
compare  them  with  tlie  simple  non-ioetallic  BubsLaaces,  th«ff  {Er 
only  one  character  which  distin^shes  them,  tiieic  brittiil 
metallic  lustre  ;  for  the  property  of  conducting  electricity  isafa* 
found  in  charcoal  without  one,  on  this  accoiidt,  consideriiigjt 
as  a  metal.      Now  selenium   possesses  this  brilliant   metslB| 


lustre  in  a  very  remarkable  degree.     When  it  Is  cooled  r^HdlK 
" -  ■        -     .  -   Hie;  aaf 


it  has  a  vitreous  fracture,  but  one  that  is  entirely  metallic  ; 


it  possesses  a  certain,  although  scarcely  perceptible  transpaieDCT^ 
If,  on  the  contrary,  we  permit  it  to  become  solid  gradually,  ■ 
has  a  granulated  fracture,  and  is  extremely  like  &  piece  of 
cobalt.  The  slip  of  green  paper,  which  accompanies  thjs  lettar, 
is  coated  with  selenium  ;  1  formed  it  into  a  pellicule,  byreduiy 
mg  it  from  the  selenic  acid  dissolved  in  water  by  sulphoiteDB 
«cid  gas.  The  pellicule  is  formed  on  the  aurface  of  theflni^ 
'^ind  assumes  completely  the  aspect  of  a  film  of  gold.  Now  m 
selenium  must  belong  to  one  of  these  classes,  and  as  there  m 
characters  which  are  common  to  both  of  them,  I  thou^it  lit 
proper  to  place  it  in  that  of  which  it  possesses  the  most  mafkad 
character.  I  divide  metals  into  two  classes,  those  that.'an 
capable  of  forming  acids,  and  those  that  act  as  bases  ;  aadiX 
place  selenium  among  the  acidifiable  metals  near  arsenic... ^j, 
Arfvedson  has  proved  that  spodumene  contains  eight  fU 
cent,  of  hthion ;  *  he  has  also  found  four  per  cent,  of  it-in 
another  mineral  from  Uton,  which  is  called  crystallized  lepidi^ ' 
lite  ;  it  contains  also  boracic  acid,  silex,  and  afumine. . . .  ...l*, 

Lithion  contains  43'9  per  cent  of  oxygen.+ With  reiMCt 

to  selenium,  I  must  inform  you  that  I  have  found  a  fossil  .mic& 

.  •  In  the  nninhpr  of  the  .\nnal»  de  Cbimie  for  Marcb,  ve  have  the  fnVvi/ttf 
Irttcr  fram  U.  liilirt  dc  Laumunl  to  Ihcedilnrg. 

M.  SwrdenttirraainromiFduiebja  letter  of  March  17.  Ihat  M.  Arf*elw*W 

nql  entirely  canipli^Ied  hisanBljiis  ufpelalile  nbeo  he  anoiiuin'cd  that  he  had  W* 

'Id  ill  iMiRoald  bring  lii<!inai;tis  more  near  to  Ihal  of  M.  Vauquelln\  Wh»4M 

hj;1oh1I J  found  sevta  per  ctnl.  in  Sdme  very  pare  pieees  which  1  sent  bin.  .  M.  ftw^ 
J  dtctiilfrnai  rnoarkt  also  ihal  M.  ArfvcilHin  hoii  Jusi  discovered  eightpira^.ti 
'lUlhion  in  trrphane  («|)a(1uniene)  undoubtedly  from  Ulon.  In  rontequefri^'oriWl 
jlDipnrtant  diicoverv,  which  nill  probalily  be  extended  to  oilier  minenl  wMkoiM^ 

ritnniFlirWill  he  ahl?  to  iiroeure  tbia  new  atitnli  TEr}>  easily,  Iriphaop  ballKto* 
-rare  than  pelulile;  M.  Lcnnhard  has  just  dUeovered  tiiphane  in  the  TjfMl,,'ai4 

it..  Hqiiaget  concrired  Ihal  he  Imil  obtained  lii  per  cent,  of  palatb  n-aoi  tt,'  M 
'iSti  will  urohabl}'  prove  to  be  lilhlon.  '     '  '<' 

''!->  M.VaBqaelln  concludes  From  Ills  cipeiiments,  that  lOOpluli  of  lltblnkcs^ 
'ttilidS'a  (tf  fixj^cD,  a  quqniiiywhich  he  obH-rTCS  i6  greaUr  Ihniuhal  of  all  lbe^4lifr 

alkatiei.  The  editorii  »(  ihu  Annales  de  Chiuiie  rnnnrk,  Ihsl  accordinf;  io  iRt 
eMiinatelhr  equivalent  nnmbet  of  toe melaWa  W-91,  of  itf  oiide  85-97,     "        " 
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cnntiitu  -f  of  its  weight  of  it.     It  had  been  for  a  long  time 

COTiMderftd  ox  an  ore  of tbllnrium,     1  madfi  an  Knalyeis  ofa  Tery 

'  «A1K))  quantity  of  it  some  years  ago  ;  I  cnuld  not  lind  uiy  teUu- 

'  t<«m  in  it,  bat  the  blow-pipe  always  afterwards  retained  the 

'  odour  of  (hia  meta).     During  my  retiearcbes  on  ueleniuni,   1 

rtcdllect«d  this  oircnmstance ;  and  the  friend  who  posHesaed 

'  the  mineral  sent  me  a  sulScieiit  quantity  for  an  esact  anaJyiiii. 

■I  find  it  to  be  composed  of  one  atom  of  selenuret  of  silrer,  wid 

-'InwofBclemiret  of  copper ,....  lao 


0»  a  Fmiice  Sione  Tubk  Furnaas.    By  Thomas  GHU*  Ep^t  ' 


GENTLEUEN, 

I  !,'>  r  It  is  now  upwards  of  ten  years  since  it  occurred  to  me  tihtt 
.■poiniet  state,  being  a  volcaniu  gktas  and  exceedingly  light  mid 
"fOrdus,  might  possess  very  elow  conducting  powers  for  /teat  tmd 
■wo/d,  and  consequently  form  an  excellent  supp<M  fi^rfuiel  ua 
I  tabic  iiunace  ;  and  on  trial  1  had  the  pleasure  to  And  my  cotiKe- 
:  tutes  ftilly  verified.  I  made  hemi-spheiical  cavities  of  aboot  an 
inch  and  a  half  only  in  diameter  in  two  small  pieces  of  pumifie 
stone ;  and  after  making  side  oriiices  into  the  hollow  cavities 
thus  Ibnued  to  introduce  a  blast  of  air,  I  filled  them  with 
charcoal,  putting  in  also  a  small  piece  of  copper,  and  fitted  them 
together.  On  igniting  th&  furnace  and  employing  a  pair  of 
-  onmmon  hand  bellows,  i  soon  raised  the  temperature  of  u»e  fu«I 
.  to  an  extraordinary  degree  of  vehemence,  fmd  found  the  copper 
.  was  completely  fused  with  thiU  veir  small  quantity  of  fiiel  only. 
■  This  success  induce<l  me  to  make  another  furnace  of  the  aame 
material,  but  of  a  rather  larger  diameter ;  though,  possibly,  the 
tunAllest  ever  made  to  be  useful,  as  it  was  merely  a  he nii -spherical 
'  cavity  of  two  inches  and  a  half  in  diameter  made  in  a  piece  of 
p^oiice  stone  about  three  inches  and  a  half  square,  and  having 
a  channel  on  one  side  of  it  for  the  blast  to  enter ;  and  this  has 
continued  in  use  with  me  nearly  ever  since  as  the  basis  of  a 
nwst  convenient  table  furnace- 
Occasion  ally,  however,  I  increased  its  capacity  to  hold  fiiel 
l^,pi«ciUi^  upon  its  flat  top  a  ring  formed  of  a  narrow  slip  of 
■•iDned  tron,  about  one  iiicn  broad  and  12  inches  long,  anit 
I  JH^hjph  coold  be  coded  into  a  circle  of  greater  or  lesser  diametsr 
aoisording  to  the  extent  of  surface  I  wished  to  give  tO  the  furtlaO^ 
-  ^  H/foa  which  t  idao  occasionally  laid  a  ilat  tluee'iaye4  vip" 
^.  jAftde  of  twisted  iron  wire,  or  of  a  metal  piUte,  to  ImU-« 
i|l.'t^  be  heated  by  the  fiu-uace.  ■   '^ 

SowXl,  K»VI.     aF 


^SQ'  Mr.  Gill  on  a.  Pumice  Stout  Iki/«  Funaee.  (jFvM^ 
.el^xtadjedr  another  piece  of  pumice  stooe  to  the  fonats  aae, 
qr-bagis,  baling  a  cybndncal  aole  through  it  of  the  sami^ 
diVBiiet4:r  as  the  cavity  in  Ihe  tijrRace,  which  answered  still  moiB 
C(»nptet«ly  i  aod  in  this  state  it  was  veiy  frequently  seen  ia  use 
tty  Capt.  Bagnoli),  who  has  lately  iotroauced  it  into  the.IalKn^j 
tory  of  the  Koyal  lostitution,  and  given  a  short  account  of  il  di^ ; 
the  last  Domber  of  "  The  Journal  of  Science  and  the  Aits ; "  Arif  ■ 
wuJmU  prime  me  the  crtdit  of  the  invention  ! 

It  Ins  ako  been  seen  and  adopted  by  other  persons,  as  f  ren 
OTsdt  wisbedto  bring  it  into  use,  being  convinced  that  it  would 
farm  a  mmxt  deanue  instrument  in  chemical  pursuits,  as  tr^ 

1  hm,  hemcfm,  tince  very  materially  improved  the  furnace, 
"  *  to  it  uodier  part  in  place  of  the  last-tDen^oed 
■Mb  of  ft  piece  of  pumice  stoite  about  three  inekerf 
mA  A  half  KmmK,  havM^  a  conical  perforation  through  it  «f . 
VvtodMB  a  MMMtariii  its  smallest  aperture,  and  three  inched 
^ri  •  ^Hrtn' K  lis  gmtteat ;  tfai>.  when  placed  upon  the  baslt 

_a».  Li^ „  ^pfgtai^  i^permost  and  filled  with  eharcoai^ 

,  wiU  continue  to  bum  fiv  half  an  hour  witfaoU 

eckucoal  continually  falling  down  owine  to  thi 

^fcnn  of  the  perforation,  and  will  yield  an  e()Ttabte  heat 

1  to  keep  a  matrass  or  retort  siif^pended  over  it,  and 

;  anjf  aqueou<i  liquid,  not  exceeding  a  pint   meaMr^ 

'  boiling  during  that  time,  when  it  may  need  a  ftedl 

tapply  or  fuel.  '  <    li 

It  may  thiia  be  very  frequently  employed  in  place  of  a  spiri( 
or  Argand  lamp;  witn  an  expense  in  fuel  too  small  to  dt«er*V 
estimation.  :> 

If,  however,  the  last-mentioned  part  of  the  furnace  be  placed 
with  its  widest  aperture  uppermost,  it  will  be  capable  <4  raoeiTi 
ing  into  it  and  supporting  the  lower  part  of  a  Florence  oil  ila^ 
or  other  glass  vesael  of  a  similar  size,  and  will  keep  such  a'  quan- 
tity of  fluid  in  it  as  may  be  enclosed  hi  the  pumice  stoa^-  lOti 
defewied  from  cooling  by  the  action  of  the  air,  congtwitly 
boiling  with  no  more  fiiel  than  can  be  contained  in  the  lowW 
part  of  the  furnace  ;  this  is  no  doubt  owing  to  its  slow  cotidueklig 
fbloerfiif  heal,  the  vessel  being  here  posited  in  a  Similar  nWniiet 
to  a  boiler  set  in  brick-work.  .       ■ 

It  will,  perhaps,  appear  singular,  that  this  furnace  has  tu^gmte 
nor  apertures  in  its  bottom  to  admit  air ;  it  will,  howe*-CT,  sWiB 
Wore  singular  to  assert,  thaX  it  has  m  occasion  for  an^;  nodoaW 
owing  to  the  air  finding  its  way  through  the  aide  channel  ei^ 
thrOugli  the  division  between  the  two  parts  of  the  fuWi^wf^'aril 
•till  more  eBpecially  to  ihe  very  daw  eonduttingptrwenfufkik 
of  the  pumice  stone  itself;  and,  indeed,  unless  the  charcoal  be 
nenched  after  an  operation  is  finished,  it  will  inevital^toasame 
■«she8.        I  am,  Gentlemen,  your  most  obedient  se^arft,  ,''  ,' 


-"P.S;fTV  uirt'  Bi'rf&cesaBry,  after  slia^in^^eitttmttfe'iStftiis, 

aha  before  excavating  them,  to  bind  each  part  TOirntl  in  BBV-era! 
plac«s-  vritli  iroii  r)r  copper  wires  let  into  grooves,  in  ord^rto 
pt*^-*T>t  their  breaking  asunder  in  that  operation ;  or  afterwards, 
W' their  Tffleqnal  expansion  and  contraction,  in  heating  and' 
^ttoftng'.     .  

'  S^-v  Article  XV.  » 

Us-. 
'       Dr.  BteiL-ilcr's  Patent  Kaleidoscope.    From  a  Correspondent. 

I  ;  Fkom  the  great  popularity  of  the  kaleidoscope,  attempts 
I  ha^e  been  made  to  discover  the  principle  of"  the  instrument,  and 
J  even  the  instrument  itself  iu  optical  theorems,  and  in  luaohiDes. 
long  ago  explo<led  and  forgotten.  The  most  plausible  of  these 
attempts  it>  that  which  Happoses  that  the  idea  of  the  kaleido- 
EOope  is  taken  from  Bradley's  gardening,  which  contains  tile 
aecDunt  of  an  instrument  consisting  of  two  plates  of  mirror  glass 
four  inches  high  and  live  inches  wide.  These  plates,  connected 
in  a  hinge,  are  placed  upon  a  regular  kind  of  drawing,  and  tba 
obaerTer,  looking  in.  in  front,  sees  the  lines  of  the  drawing  mnlti- 
pUed  so  as  to  form  garden  plats  of  differeat  forms.  A  few 
■QBtiumeuts  of  thi»  kind,  made  from  Mr.  Bradley's  descriplioii, 
have  been  in  the  possession  of  the  public  for  more  than  100 
years :  and  nobody  either  saw  or  heard  of  any  beautiful  effecta 
wJlich  they  produced.  The  instrument  is  indeed  incapable  of  pro- 
ducing any  effect  approaching  to  the  effects  of  the  kaleidoscope ; 
8^^  tUQOiLg  all  the  attempts  to  evade  Dr.  Brewster's  patent,  no 
person  has  ever  thought  of  making  the  instrument  described  by 
ito.  Bradley. 

.^■jC^tfiose  who  are  not  capable  of  examining  this  subject  scien- 

■""^'''ly,  it  may  be  sufficient  to  subjoiu  the  written  attestations 

frof  the  moat  eminent  natural  philosophers  of  the  present 

who  considers  the  instrument  of  Mr.  Bradley  as  entirely 

„_^6ut    in  its  principle  and  effects   from   the   kaleidoscope 

iax^ted  by  Dr,  Brewater.    The  following  is  au  extract  from  the 

opinion  of  Professor  Playfair  : 

L'    MrffcAjhava  examined  the  kaleidoscope  invented  by  Dr.  Brew- 

b  j^K  {uul  compared  it  with  the  description  of.aii  instfuntent 

I.  j^^^ji^  has  been  said  to  resemble,  constructed  by  a  person  of 

r  l&^lwnie  of  Bradley.     I  have  also  compared  it«  effects  with  a 

fj^goja^a  ta  which  it  may  be  thought  to  have  some  analogy 

^(^ofi^ed  by  Wood  in  his  Optics.     R.  M.  13  and  14.*  ■  Brum 

gflfllMf.  Wao<t,t)f  CMiilj(ii)gt,liaial«o  w 
"  Ihal  Mil  ^fftUt  prudkcul  bg  the  Itaieidetaipe  teen 
he  drew  up  Ibcae  Iwu  pTopoaiilont,  and  Ibat  (he) 

cat^Mtimfftki  TfNin^cr,  ^aA  aretngemenl  aflhc  it 


4$3  On  the  KaUidoicope.  [Jvw, 

^lnoth  these  contrivances,  and  from  every  optical  imtrument  with 
which  J  am  acquainted,  the  Icakidoscope  appears  to  differ  essen^ 
tially  both  in  its  effect  and  in  the  principle  of  its  construction, 

**  A»  to  the  effect,  the  thin^  produced  by  the  kaleidoscope  is  a 
series  of  figures  presented  with  the  most  perfect  symmetry^  so 
as  always  to  compose  a  whole,  in  which  nothing  is  wanting  and 
nothing  redundant*  It  matters  not  what  the  object  be  to  which 
that  instrument  is  directed  ;  if  it  only  be  in  its  proper  place,  the 
effect  just  described  is  seen  to  take  place,  ana  with  an  endless 
Tariely.  In  this  respect  the  kaleidoscope  appears  to  be  quite 
•inpiiar  among  optical  instruments.  Neither  the  instrument  in 
BnuUey,  nor  the  theorem  in  Wood's  book,  have  any  resemblance 
to  this.  Next  as  to  the  principle  of  construction.  Dr.  Brewster^s 
iftstrament  requires  a  particular  position  of  the  eye  of  the 
obterver  of  the  object  looked  at  in  order  to  its  efltcct.  If  either 
^  these  is  wanting,  the  symmetry  vanishes,,  and  the  figures  are 
irregular  and  disunited. 

^'  For  these  reasons,  Dr.  Brewster's  invention  seems  to  me 
quite  uonlike  the  other  two.'' 

'  Perhaps  we  could  scarcely  have  a  stronger  proof  of  the  novelty 
of  the  inventicNDl  than  the  dfect  which  it  produced  when  it  vras 
flrst  exhibited  in  London ;  both  the  scientific  and  the  unscientific 
were  eqiuliy  amused  and  surprised  at  its  effects ;  and  although 
tiie  principle  on  which  it  acts  was  easily  perceived  to  be  onie  wnh 
idiich  we  were  iamiliar,  yet  the  mode  of  its  application  was  what 
no  one  had  before  vritnessed. 

The  Editors  have  also  received  the  following  notice  respecting 
the  k<deidoBCope,  which  they  subjoin,  as  tending  to  complete  the 
history  of  this  curious  instrument,  and  to  show  what  approached 
bad  been  made  to  the  invention  by  the  older  writers. 

On  tM  Kaleidoscope.  ^ 

In  Kiccher's  Ars  Magna  Lucis  et  Umbrae,  published  at  Romi^ 
in  1646,  there  is  an  account  of  the  experiment,  which  has  of 
la^te  created  so  much  amusement,  under  the  name  of  the  kalei« 
doBcope.  At  p^  890  of  that  work  is  a  description  of  the  appeal^ 
ance  of  the  circle  divided  into  its  aliquot  parts  (whidi  Dt. 
!^awate('s  tube  so  beautifully  exhibits),  by  means  of  two  plcme 
Q^rrors,  which  are  set  at  the  angles  of  120'',  90^,  72^,  die.  &ci 
^th  one  ^jjLQther.  He  afterwards  goes  on  to  describe  th^ 
i^uLtipligation  of  images  by  reflections  from  murors,  set  fit 
differ^yat  situations  with  one  another,  and  expressly  mentiom^ 
tl^e  variety  of  combinations  which  may  be  produced  by  changes 
in  the  objects  which  are  reflected.  Kircner  clainte  tne  eiqperi- 
m^nt  afi  \m  own,  saying  that  he  had  not  heard  of  its  bavittg 
c^unred  to  any  one  be^e  him.  S^v^ 

•r 


i« '. 
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Analyses  of  Books.  f''"^! 
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Transactions  of  the  Geological  Society.     Voh.  III.  and  tVi-V' 

The  interest  and  importance  of  these  volumes  demand  8  fer 
more  extensive  analysis  of  their  contents  than  is  consistent  with 
the  plan  of  our  journal.  We  trust,  therefore,  that  our  readers 
will  consider  the  following  abstracts  as  intended  rather  to  exdte 
tiian  to  satiafv  their  curiosity. 

1.  Vol.  III.—^  Hketch  of  the  Mineralogy  of  Sky.  By  J. 
M'Calloch,  M.D.  F.L.S.  &c. 

7.  Vol,  IV. — Correctium  and  Additiotu  to  the  Mineralogy  of 
Sfa.    By  the  Same. 

The  longitudinal  extent  of  thia  island  m  from  S.E.  to  N;W. 
and  its  general  figure  is  very  irregular,  being  indented  deeply  oa 
every  side  by  bays  and  sea-lochs.  The  south-eastern  extrentity 
{consisting  chieily  of  the  district  of  Sleat)  is  composed  of  gneaa«( 
passing  by  insensible  gradations  into  chlorite  state,  and  of 
micaceous  schistus.  The  beds  rise  to  the  N.W.  at  an  angle 
•wying  from  30°  to  60°,  or  even  more.  At  Loch  na  Daal  they 
|IW8  into  the  sea,  and  may  be  observed  to  emei^e  at  Glen  E^> 
on  the  main  land  of  Scotland,  precisely  in  the  prolongatifHi,  to 
theN.E.,  of  their  line  of  run.  To  the  N.W.  of  these  beds,  and 
extending  beyond  them  in  a  N.E.  direction  to  the  extremity  of 
the  island,  is  a  series  of  beds,  which,  where  they  touch  the 
gaei&s,  are  nearly  vertical ;  they  then  become  irregular,  and,  ai 
Uteir  distance  from  the  gneiss  increases,  rise  on  the  whole 
towards  the  S.E.  but  widi  various  local  irregularities.  This 
series  consists  of  red  sandstone,  of  an  indurated  sandstone, 
^nerally  blue  or  grey,  but  occasionally  brown,  and  sometimes 
including  grains  of  felspar,  of  greywacke  schist,  and,  in  "one 
place,  of  pure,  compact  quartz.  The  sandatones  and  schist 
repeatedly  alternate.  The  red  sandstone  is  the  predommant 
member  of  this  series,  and  in  mineral  characters  corresponds 
with  the  red  sandstone,  which  in  Scotland  occupies  an  interme* 
diaS*  place  between  the  primary  rocks  and  tliose  which  contaxA 
organtc  remains.  Near  the  Point  of  Sleat,  however,  according 
toi  Dr.  M.  this  aeries  of  slate  and  of  red  sandstone  passes  1^ 
degrees  into  a  variety  of  gneiss,  the  former  of  these  beds  becom- 
ing a  green,  glossy,  chlorite  slate,  and  the  latter  assumii^  the 
appearance  of  a  compact  quartz  containing  grains  of  red  felspar. 
;  iThe  newest  beds  of  the  sandstonejust  described,  that  is,  those 
wbieh  tie  the  furtlieM  to  the  N.W.  rise  at  an  angle  of  not  more 
thaR  10°,  and  are  covered  by  a  deposit  of  limestone  rising  like 
them  to  the  S.E.  but  at  an  angle  not  exceeding  5°,  The  oatbnrst 
of  the  limetboM  mav  be  trftcnd  m  a  dkec^um.  ^£..viA  %>H  . 
,-         r^iw ■        --  ■    


r" ^i 

I  ft6to  ftoadferd  to  Loch  Eiahort.  This  limestone  deposii'cMtdiftP  | 
of  numerous  alternations  of  limestone,  shale,  and  saodatone,  and'" 
cbctains  gryphites,  amraonites,  and  belemnites ;  it  is,  therefore, 
probaWy  the  earae  as  the  lias  of  England,  and  of  the  N.E.  coast ' 
ofli^land.  In  many  places  these  beds  ave  penetrated,  and  more'* 
ot"  less  covered  by  sienite  and  other  trap  rocks.  Where  this  is'^ 
the  case,  remarkable  changes  appear  to  have  taken  place  in  the'' 
strata,  for  which  no  obvious  cause  exists  except  the  proximityt 
of-the  trap.  The  hmestone  becomes  more  crystalline,  the  orgamo^ 
renifi.iR8  become  more  rare,  and  where  the  utmost  chang?  haS'j 
bcrea' effected,  a  perfect  granular  marble,  without  any  visiWe'' 
organic  remains,  is  the  result,  not  differing  in  its  external  cha-" 
rMtfers  from  that  highly  crystalline  hmestone,  or  marble,  which' 
geologists  have  been  in  the  habit  of  considering  as  one  of  thd' 
primary  rocks.  The  sandstone  undergoes  analogons  change^,' 
being  concerted  into  quartz  more  or  less  compact ;  And  fheiT 
shale  becoming  hard,  compact,  and  brittle,  is  converted  into' 
lydian-stone.  " 

The  limestone  deposit  is  covered  by  calcareous  white  and'' 
grey  sandstone,  which  at  Strathaird  is  intersected  by  a  muHi-' 
tude  of  vertical  dykes  of  trap  without  having  its  stratification ' 
materially  disturbed. 

The  northern  and  western  part  of  the  island,  as  far  as  it  ha» 
been  examined  by  Dr.  M,  consists  chiefly  of  trap,  amorphouSj,' 
tabular,  or  columnar,  and  resembling  greenstone  in  composition, 
ejtcept  that  augite,  instead  of  hornblende,  forms  one  of  its  consti-' 
taent  parts.  In  many  places  it  is  amygdaloidal,  and  containsy 
besides  the  more  common  minerals  of  the  zeolite  family,  magni- 
ficent specimens  of  laumouite  and  needleatone.  On  the  oortii- 
eastem  coast  it  is  combined  with  the  has  and  other  stratified> 
rocks  in  an  infinite  variety  of  ways,  the  study  of  which  is  higWy 
instructive,  as  it  throws  much  Ught  on  many  disputed  pouts.) 
"  AH  these  irregularities  occur  in  a  mass,  which,  taken -iaO' 
general  view,  has  the  character  of  a  stratified  trap,  since,  tidt^ 
withstanding  these  irregularities,  it  bears  a  strong  paralletisn  t^i 
liie  already  parallel  strata  with  which  it  is  associated.  It'  ^  ' 
abundantly  plain  that  the  appearance  of  stratification  in  Ui^ 
trap  is  here  the  result  of  the  forms  of  the  rooks  on  which  it>tt'  _ , 
^ced,  or  among  which  it  has  intruded,  in  the  former  case  sar- 
BKmnting  them^  and  in  the  latter  appearing  to  alternate' Wid>' 
Aiiem.  The  instances  of  this  apparent  alternation  are  higMjA 
iMeresting,  from  their  great  extent,  as  well  as  from  the  peircrtl  , 
conviction  which  they  present  of  the  fallacious  nature  of  tivis  ' 
supposed  connexion.  In  many  cases  the  alternations  of  trap 
are  as  regular,  as  decided,  and  as  evenly  parallel  as  those  of  dift' 
stratified  rocks  themselves,  the  sandstone  and  limestone  amoii^ 
which  it  lies.  Yet  in  no  instance  does  it  not  happen  but  itaB 
at  some  point  or  other  the  alternating  bed  of  trap  will  detach  as 
iateisectiag  vein,  vuutti  itAd^  \o  i^  ^-i^-^ftiouwijaftGk-aaaBiJdrv 
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quitting  die  iuttrval  between  two  givep  bedi  ofilime»tc^fif*i;{       | 
sandstone,  make  its  way  across  the  one  imoLediaLtely  aboTa.Pic, 
below,  and  tlien  proceed  with  a  regularity  as  great  for  another,      ■ ' 
long  space  between  some  other  pair  of  proidmate  etrata-   In  one         ) 
or,  ijiore  instances  I  have  observed  ihia  to  happen  after  move  than '        i 
a  mile  in  extent,  throughout  all  which  space  not  the  minutest 
irregularity  had  appeared  to  indicate  any  thing  else  thaa   a  ', 

p^rt'ectly  coiitbrmable  and  alternating  stratification."  ■  j 

The  middle  district  of  the  island  lying  between  the  tr^p  ^nd         , 
the  stratified  rocks  already  mentioned,  contains  the  CudiuUin         a 
hills,  the  most  lofty  and  remarkable  iti  their  outline  of  any  of  the         ' 
mountain  groups  of  Sky.     The  spiiy  forms  of  their  summits,        •■[ 
thejc  hard,  serrated  outline,  the  huge,  aqd  somewhat  curvilinear 
sheets  of  rock,  tha.t  extend  from  their  base  to  their  summit, 
almost  unalterabld  by  time  and  weather,  and  absolutely  barren, , 
point  out,  even  at  a  distance,  that  the  rock  of  which  they  .aie 
composed  is  very  different  from  the  surrounding  and  adjacent 
trap  and  sienite.     On  a  near  inspection,  it  is  found  to  consi^; 
of  byperstene,  in  grains  or  crystals,  mixed  in  some  parts. wjth 
CQHS^act,  green  felspar,  and  in  others  with  crystallized,  wlutje 
felflpar,: somewhat  glassy.  .    ,|i  ^ 

3.  On  the  Geologicai  Features  of  the  North-eaitern  Couatiea  of. 
br^etaHd,  extracted  from  the  Notts  of  J.  F.  Berger,  M.D.  ^c. 
imth  aa  IntTodactton  and  Remarks  liy  the  Rev.  W.  Couybear^A 
lieacriptive  "Notes,  referring  to  tite  Outline  of  Sections  preseaieiit 
bu  a  Part  of  t)ie  Coasts  of  Antrim  and  Deny,  collected  bv.tfya, 
^^.  W.  CoH2/beare,with  Obsematiom  by  the  Meo.  W.  BueKiqnii^ 
S^tder  in  Mineralogy  to  the  Vniversiit/  of  Oxford.  .  ,,t 

,A  right  hue  drawn  from  Dundalk  to  .Londonderry,  andth^i 
curve  of  the  coast  from  Londonderry  back  again  to  Dundalk, 
will  include  somewhat  more  than  the  district  described  in  these 
papers.  It  may  be  considered  as  composed  of  three  systems  of 
mountains.  Of  these,  one  occupies  the  country  lying  south  o£ 
the  Belfast  River  and  Loch  Neagh,  The  Mourue  mountains  ar,e 
its  most  elevated  summits,  and  consist  principally  of  granite,. 
Hornblende  rock  and  primitive  greenstone  appear  on  the  skirtB 
of  the  granite ;  and  at  a  greater  distance  from  the  central  nuclei^, 
the  greywacke  formation  is  the  prevailing  rock.  , 

The  second  system  has  for  its  eastern  boundary  a  line  drawn 
nearly  N.  and  S.  from  the  mouth  of  Loch  Foyle  to  tlie  parallel  <^ 
the  northern  extremity  of  Loch  Neagh,  and  extends  westwaro 
to  Donegal  Bay,  including  the  whole  hne  of  coast  from  Loch 
Foyle  to  Donegal.    This  tract  consists  principally  of  mica  slate- 

The  third  system  occupies  the  whole  country  lying  east  of  a 
line  drawn  from  the  entrance  of  Loch  Foyle  ,to  the  southerjt 
ext^ramity  of  Loch  Neagh,  The  prevailmg  rock  in  tliis  district 
is  bosaJt  i  but  other  rocks,  from  mica  slate  opwardfi  (jo  chalk, 
make  their  appearance,  especially  on  the  co^t ;  and  frorotheJE 
y((fi9*iS.selatioos.ivift  thg  ba4alt,,thTp,vt,(wtftt^^'4*^*'''*''^^*^*t''^Siv 
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1^  ,tbu  lat^ar  rock.    The  most  important  of<  these  beds  an  ^ 

,  Tlu)  Uas  heFe,  as  in  Eaglacij,  conBists  ofbeds  of  slate  chy; 
aUentatbc  with  thin  beds  of  bluieli,  argiU»ceou&  limestone.  lu 
ciiHTaeteniitic  t'oeaila  are  omniooitea,  gryptutes,  and  tbe  columnu 
joints  of  the  pcftscrinus.  In  many  placeH  it  may  be  clearly  bd 
observed  emerging  from  below  the  green  sand,  and  rests  on  rmj 
nuul  containing  gypsum.  At  tlie  peninsula  of  Portruah  it  comes 
in  cofitact  witlt  taliular  and  pristmatic  greenstone,  being  covered 
by,  and  Appealing  to  alternate  with,  this  rock.  Under  thesfl 
cucumetances  it  assumesthe  appearance  of  a  very  compact  and 
highly  indurated,  thnty  slate,  letaioing,  however,  aumerotW 
impieasioDti  of  ammonites,  which  flofficieatly  identify  it  witfatfae 
^te  ciay  o)  the  tia.t,  altered  by  the  action  of  tiie  greenstone.     ; 

,  The  beds  of  oohte  and  calcareous  standstone,  &c.  which  in 
England  intervene  between  the  Uaa  and  the  green  aaiidatone,  hasq 
■at  be«a  observed  in  this  district;  the  latter  rock,  therefore, 
^«Uk  inunediately  on  the  lias.  It  is  not  materially  difiereut  fimi 
tfasgreen  sandstone  of  the  English  series. 

,  T£e«halk  of  this  district,  although  perfectly  identified,  geeiJ 
logicaily  speaking,  with  the  chalk  of  England,  by  its  relatiiv 
situation  in  the  series,  and  by  the  organic  remains  wbich  it 
encloses,  differs,  in  the  following  particulars,  from  tbe  bauoI 
appearance  of  this  substance.  It  is  harder,  and  its  texture  la 
more  compact.  It  is  covered,  and  often  intersected  by  bemh  j 
q^  the  latter  case,  and  near  the  plane  of  contact,  the  chalk  ia 
converted  into  a  dark-brown,  crystalline  limestone,  which,  as  it 
recedes  from  the  basalt,  becomes  move  fine  grained,  then  of  * 
ssady  aspect,  atlerwarda  porceilanous,  and  at  the  distmice  of 
ei^t  or  ten  feet  from  the  basalt  is  not  to  be  distinguished  from 
Qioiaftry  chalk.  The  Hintsmthe  alteredchalk  usually  asaunica 
grey,  yellowish  colour,  and  the  chalk  itself,  when  exposed  Ms 
neat,  ta  highly  phosphorescent. 

iT<i  5e  cuniviued.) 
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ROYAL    SOCIETY. 

"4#n723.— Dr.  WoUaston  communicated  a  paper  by  Dr.  Ao-l 
drew  Ure,  entitled,  tiew  Experimental  Researches  on  some  of 
(M  leading  Doctrines  ol'  Calorie,  particularly  on  the  Relatioft: 
liat|veen  the  Elasticity,  Temperature,  and  latent  Heat  ofdiffinenti 


l^oprs.  on  thermometrical  Admeasurement,  and  od  Capacity. 
,'2pr)/30,— The  reaOing  oS  lh.\iie'%  ^■^w  'w^xftsoafead.     It-^ 
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consists  of  three  parts.  The  author  commences  by  ah  h{st*jiicic( 
view  of  the  diAerent  experiments  performed  by  Watt,  TEobia^; 
Dalton,  Biot,  andothers.onthe  elasticity  of  the  vapours  of  vArib  us 
snbstanceg  at  different  temperatures ;  and  after  pointiYlg  (njt 
some  errors  into  nihich  he  conceived  these  philosopheni  had 
fidlea,  he  describeB  the  method  which  he  followed  in  his  owii 
experiments.  Hia  method  was  to  confine  the  vapour  Tinder 
examination  in  a  portion  of  a  barometric  tube,  to  which  iraa 
cppliedtbe  flat  bulb  of  a  thermometer;  it  was  sufficiently  seBsible 
to  mark  the  exact  degree  of  temperature  from  zero  to  200"  above 
the  boiling  point,  where  the  vapour  of  water  will  support  a  cofofim 
of  mercury  of  36  inches ;  the  apparatus  is  so  contrivedj  that  the 
nercurial  cidunm  itself  Is  not  heated.  The  author  then  givex  an 
account  of  the  physical  properties  of  the  vapour  of  water,  of 
dcohol,  ether,  and  spirit  of  turpentine,  from  below  the  freezb^ 
point  to  above  that  of  boiling  water. 

The  second  part  of  0r.  lire's  paper  relates  to  tbennom«tnca! 
admeasurement ;  he  does  not  think  that  Mr.  Dalton  has  substaa-' 
tiated  his  objections  against  the  common  thermometric  scBie,Bi 
he  thinks  the  increasing  rate  of  expansion  in  (he  mercoiy  is. 
exactly  balanced  by  the  circumstance  of  part  of  the  tncrctny 
nsing  out  of  the  ball,  the  part  to  which  the  heat  is  always 
^{^tied,  into  the  stem.  In  the  third  section  the  author  attempts 
to  discover  by  experiment  the  temperature  at  which  difierent 
vapours  acquire  the  same  elastic  force ;  the  results  of  his  expe-' 
•ments  are  placed  in  a  table  ;  among  others,  the  latent  heat  of 
Bteam  is  stated  to  be  967° ;  that  of  alcohol,  442°  ;  of  ether,  302°; 
and  of  spirit  of  turpentine,  178'*. 

■May  7. — A  paper,  by  Thomas  Smith,  Esq.  was  read,  on  the 
peculiarity  in  the  construction  ofthe  fangs  of  poisonous  sements. 

A  paper,  by  Mr.Thos.  Greatorex,  was  also  read,  on  the  height 
ofthe  mountains  in  the  north  of  England,  contained  in  a  letter  to 
Dr.  Young.  His  observations  were  principally  directed  to  Skid- 
daw,  and  by  employing  what  appears  to  have  been  a  very 
accurate  process  of  geometrical  measurement,  he  found  its 
elevation  to  be  3,036  leet  3-5  inches. 

On  the  same  evening  a  paper  by  B.  Bevan,  Esq.  was  read, 
consisting  of  the  results  o(^  a  registering  rain-gauge,  kept  at 
Leighton,  in  Bedfordshire,  in  1817.  We  are  informed  that  there 
were  614  hours  of  actual  rain,  that  the  average  late  at  which 
the  rain  fell  was  '68  of  an  inch  in  a  day  ;  the  heai^iest  nun  was 
on  June  27,  which  was  at  the  rate  of  nine  inches  per  day. 

May  21. — A  paper,  by  John  Pond,  Esq.  was  read  on  the 
diffi^nt  methods  of  constracting  a  catalogue  of  tlie  fixed  atan. 

A^per,  by  Lieut  .-Col.  Lambton,  was  also  read,  consisting  of 
an  abstract  of  the  results  deduced  from  the  measurement  or  aa 
are  on  the  meridian,  extending  from  8°  10'  to  1S°  N.  latitude," 
and  ia  7if  B.  longitude,  running  through  Tinnertlly  and  Ben- 
galbre.'  '    ■■  '-' 
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"Aii'20i^m>73ie  TeadiDgof  Mr.  Parlcinson'B  pfl^eF>  ob  (Jbe  foseiL» 
found  from  the  east  of  Dover  to  Folkestone,  was  coocluded.   ■   ; 

The  author  in  describing  these  fosBils,  adopts  .Mc.  PhiUip^a 
division  of  the  beds  in  which  they  were  found :  .  ■  ■  ■ .  ■.fc 

Into  chalk,  with  numearous  flints.  <  [ 

_ interspersed  flints.  |.. 

1 few  flints. 

without  flints.  A 

Crcy  chalk,  without  flinte.  il< 

Bhie  marl.  .    m 

Before  he  enters  on  his  description  of  the  fossils,  the  autlKitu 
takes  occasion  to  conect  an  opinion  he  expret,aed  in  a  former 
cenmunication  to  the  Society,  tliat  the  gravel  round  LondouwMl 
orie;maUy  deposited  in  the  spots  which  it  now  occupies.  Futt" 
ther  ioquiiy  has  satisfied  him  that  it  has  been  deiived  fiom  then 
disintegration  of  the  chalk.  It  is  not  the  author's  intentioii  Uit 
CBter  into  an  enumeration  of  the  fossils  of  the  chailk  geneNtUy^ 
butto  describe  those  rcoilected  by  Mr.  PliiUips.  a 

in  the  chalk  with  numerous  flints,  were  found  plagiostonti) 
epinosa,  fragments  of  inocerainus,  several  species  of  terebratula^ 
Beveral  of  ecninus,  and  many  cucumerine,  clavated  and  muric^tida 
spines.  if. 

The  fossils,  which  the  author  considers  more  particnlariy  tdo 
demand  attention,  are  those  flints  ofspongeousoraloyonicorigiOyi 
of  which  this  stratum  has  afforded  a  numerous  variety.  Id  msfiyii 
of  these,  no  traces  of  organization  are  to  be  observed  in  the,  ^t;i: 
bnt  its  origin  is  inferred  from  its  peculiar  form;  iu  others  the 
flint  is  of  a  brownish  colour,  and  displays  the  structure  of  ihft. 
epunge  or  of  some  other  body  allied  to  the  Polype  tribe. 

In  the  bed  with  interspersed  flints,  an  imperfect  nautUiis  waftx 
found,  and  several  species  of  terebiatula,  and  of  echini  already^r 
neticed,  and  the  remains  of  alcyonia  and  of  sponges.  A  Bpei»^j 
lOtxi   of  the  pla^iostoma  spinosa  was  foimd  with  the  valves,'. 

expanded  and  filled  with  flint.  .  ,ti 

Jiome^  of  the  chalk  exposed  to  the  action  of  dilute  murtdtic 
acid,  developed  a  fine  fioculent  substance,  which  fell  on  ,tb«'j 
eU^test  agitation  of  the  vessel.  i       ■   ; 

The  chalk  of  the  bed  with  few  flinta  is  heavier  than  that  ofjtjisi^ 
preceding  beds,  and  feels  gritty,  giving  the  idea  of  its  beingv 
blended  with  minute  particles  ofsand;,it  contains  the  palhtesof 
fish  in  tolerably  good  prvservalion.  The  remaiia  of  alcyonia^ 
asd'of  sponges  are  also  very  abundant,  and  their  stru^tuceiis 
more  evident  than  in  the  preceding  occasioned  by  a^iatrongn 
impregnation  of  iion.  Many  sheik  of  the  genus  terebratulB^i 
agreeing  vrith  those  found  in  the  preceding  beds,  were.uolte«te^ 
here,  with  two  varieties  of  the  plagiostoma  spinosa,  ayaltiQ.Qff 
j'aocciamuB'iitei&tiKmel^^oa^  \l^tt%u^^^ifia,<>a,^  finely  st^todi 
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-  asbestiform  substance  of  uncertain  origin,  several  oval  and 
rattler  flattened  bodies,  ofwliich  some  appear  to  be  pedunculated, 
and  severfil  remauDs  of  an  undescribed  Knell  appraaching;  tonde 
geuus  teredo,  '.tiiro't 

In  the  Btratum  without  flints,  some  traces  of  a  aolea  irtPe 
observed,  ■  >  -:'/;£ 

It  is  an  important  fact  connected  with  the  history  of  the  beds 
of  chalk,  that  in  the  ocean  which  deposited  these  beds,  the 
whole  race  of  animals  inhabiting  the  ammonitEe,  belemnitsa,  aad 
most  other  multilocular  ehellE,  became  extinct.  The  nautjlus  ia 
the  only  shell  of  this  class  found  in  the  blue  day ;  and  tilis, 
with  the  spirula,  are,  perhaps,  the  ordy  multilocular  shells  (except 
microecopic  ones)  fonnd  recent. 

In  and  below  the  grey  chalk,  the  nautili  and  ammonitaa  uIb 
fonnd  ander  almost  every  change  of  form  ;  these  changes  seea^ 
ing  to  have  taken  place  m  the  era  immediately  preceding  that  in 
which  tliey  totally  disappeared-  The  first  departure  from  thel 
regular  form  is  when  the  ammonites  asRunies  an  oval  figure; 
whence  it  passes  to  the  hamites,  scaphites,  Sec.  In  the  quarries 
near  Maidstone  a  multilocular  shell  has  been  found  of  a  cyctoidAl. 
(tewe,  much  resembling  one  Ibimd  by  Dr.  Macculloch  in  Sky,:in 
wiiich  the  termination  of  the  inner  whoil  penetrates  the  whorl 
Ti4uch  suiTounds  it.  The  turrilites  has  been  discovered  by  Mr, 
Mantell  in  the  grey  chalk  of  Sussex  ;  and  this  gentleman  haa  . 
observed  traces  of  organization  in  the  chalk  which  are  distiuofly 
refefeble  to  vegetable  structure.  In  tlie  grey  chalk,  Jai^,; 
transversely  striated,  excentric  nautili  occur,  and  the  alcyomuni. : 
and  sponge  appear  in  great  numbers  and  variety. 

The  fossils  of  the  blue  marl  beneath  the  chalt  differ  from  those 
of  ^8  beds  above  and  below  it.  It  contains  numerous  ammo*: 
nita^  and  hamitte  of  peculiar  forms,  casts  of  turbinated  shellB, 
which  the  author  refers  to  the  genus  pleurostoma,  and  one  caet 
which  he  refers  to  solarium.  Part  of  a  large  undescribed  pecten 
was  also  found,  and  some  new  species  of  nucula.  It  contains' 
also  great  numbers  of  small  fusiform,  and  frequently  transparmt 
belemnites  similar  to  those  found  at  Stutgard.  ■    ; .  ^ 

Many  foseil  remains  were  found  among  the  gravel  covering'the 
chiilk:  Of  these,  a  shell  is  noticed  resembling  that  of  the  teredo^i 
several  flints  also  occurred  apparently  derived  from  animals  of  ib<i - 
poljipe  tribe,  and  others  that  appeared  to  owe  their  formA  Eo 
vftrieties  of  sponge.  '.  j^jifi 

Mr.  Frazer's  notes  on  tiie  Himalu  mountahis,  accompaiiyilig^ 
sCTiesof  specimens,  were  read.  .    1-?; 

The  plains  of  Uindostan  are  bounded  on  the  N.  E.  byivar 
mpunCainous  tract  which  rnns  from  the  banks  of  the  Buirannr 

CCer  to  the  Indus,  and,  crossing  that  river,  spreads  out  intoai 
'encumscribed  and  less  lofty  highland  country,  the  chains.oi'.- 
whiohtire-  connec^d  with  manv  of  tlie  chief  ridges  (rf  Aaia..i 
iW-lf^  ef-lulls:  wkidi'tfass  sepBMtea.Uindi3daati\<miuffiiib»la'. 
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«.beaectly  imconaected  and  unbrokei^  ninaiiig  in  irreguh^' 
jb^es,  undivided  by  any  valley  of  conseouence  from  the  onp 
^%in  to  die  other.  These  mountains  on  Uic  aide  of  llindostu 
.rwe  from  a  level  at  once  into  sharp  and  precipitous  clifl«,  vh^ 
~Uie  horth-weatem  side,  according  to  the  best  accounts  that  hsw 
^een  otJtained,  falls  more  gradually  into  green  hills,  and  enda^ 
Bgenlly  sloping  plain. 

Tlie  great  Hinuila  mountains  form  the  centre  of  this  ridge,  A«' 
jfear  their  sharp  crests  covered  by  eternal  bdow,  to  an  aunq^ 
Credible  height,  in  unapproachable  desolate  grandeur.  3|d 
polebruoke,  in  the  twelfth  volume  of  the  Asiatic  ResearchaL 
^aaaXv^  the  height  of  the  different  peaks  at  26,862  feat  ft 
zZ.'OOO  feet,  Jumnatra,  the  source  of  the  Jumna,  is  eatitnaiedil. 
25,600  feet  above  the  level  of  the  sea.  During  the  tour  inwbicK^ 
the  specimens  laid  before  the  Society  were  collected,  the  roiitC' 
lay  over  a  shoulder  of  this  mountain  within  (it  wa^  conjecture 
3.000  (feet  of  its  summit.  The  specimens  were  collected  betwee| 
w£  rivet's  Bhagimtta  and  Sutlej.  The  general  line  of  the  moub 
tCins  is  here  nearlv  N.  W.  and  S.  £.  A  small  abrupt  ridg^ 
■fiHii:^  from  500  to  750  feet  in  height,  and  extending  from  thr^ 
tQ  six  miles  in  breadth,  runs  next  to  the  plains  from  Hurdwafj 
Dalf  way  to  the  Sutlej.  This  consists  of  sandstone,  induratei 
clay,  and  beds  of  rounded  pebbles  and  gravel.  The  next  rang* 
of  hilb  runs  from  1,500  to  5,000  feet  in  heJsht,  with  sharp  nairoM 
crests,  and  consists  of  a  very  decomposable  greyish  brown  indnr 
rated  clay,  containing  siliceous  matter.  Just  beyond  this  rango 
rises  a  mountain  of  hmestone  about  7,000  feet  high :  a  Wf4 
perennial  stream  marked  the  division  between  this  range  anda 
mass  of  moiintains  consisting  almost  entirely  of  varieties  of 
schist,  with  much  mica,  and  veined  witii  quartz.  Connected 
with  these,  were  observed  a  coarse  sandstone,  and  a  congloBt^ 
rate  of  sand,  mica,  and  gravel,  cemented  by  a  white  spar  eaail]f 
frangible.  As  the  snowy  mountains  were  approached,  rocks  of 
white  quartz  were  observed,  and  of  a  hard  semi-transparent 
stone  of  many  colours,  grey,  red,  yellow,  and  gieeniah.  Oil 
I'^aching  the  heart  of  tlie  Snowy  Mountains,  the  distant  pealu 
appeared  to  be  stratified,  and  to  dip  to  the  N.  E.  at  an  angl6  of 
about  45  degrees.  For  several  thousand  feet  below  their  tops,  al^ 
Tegetatjonceases,  andnohving  thiugistobeseen.  Theretuming 
rome  iras  for  a  considerable  way  along  the  bed  of  the  river, 
Pabur,  which  rises  among  the  depths  of  the  Hiniala  :  in  tins 
betli'biocks  of  a  pecuhar  kind  of  rock  were  found.  The  neigh-, 
bouring  rocks  were  schist  and  limestone.  Another  opportunity 
presented  itself  of  viewing  the  summits  of  the  Himala  from  Jum- 
nattee,  which  rises  in  two  grand  peaks,  covered  on  tbe  S.  an4^ 
S.  £.  by  perpetual  snow,  but  showing  a  precipitous  rocky  &c^' 
tov^ards  the  N.  W.  The  river  Jumna  was  here  traced  to  it*' 
«etir«e  in  a  number  of  small  rills  flowing  from  the  snow,  aiid 
caUectedinapoolwLt^eboUic«iLol«.«««%<£w^i.  'Kwdbjevtqf- 
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'sort  of  rock  obserred  throughout  the  tour  was  found,  hete,  par- 
ticularly tTie  rock  before  referred  toes  ocourringin  thiebedoi  the 
tlTer  Pabur,  and  white  quartz  in  veins  intersected  the  general 
^tfatification.  Frim  these  veins  thckleB  a  stream  of  hot  water 
unpr^goated  with  caJcareons  matter,  which  it  depositB  oil  the 
aMfiice  of  the  rocks  over  which  it  runs.  There  are  no  glaciere* 
in  any  part  of  the  nnowy  mountains  ;  but  a  perpetual  &OBt 
appears  to  rest  on  their  summits. 

After  descendin£{  into  the  bed  of  the  Bhagirutta,  that  river 
was  also  traced  n^iily  to  its  source  :  the  ^len  through  which  it 
runs  is  deeper  and  darker,  and  the  precipices  on  either  side  far 
more  lofty  than  those  forming  the  bed  of  the  Jumna:  the  rock 
in  the  neighbourhood  of  its  source  was  granitic,  and  contained 
black  tourmaline. 

LINN.EAN    SOCIETY. 

Owing  to  particular  circurastances,  unnecessary  here  to  men- 
tion,  the  Editors  have  l>een  unable  to  present  to  their  readeri 
apy  of  the  proceedings  of  the  Liim^an  Society  during  the 
present  session.  Arrangements,  however,  have  now  been  made 
which  it  is  hoped  wiU  prevent  for  the  future  the  recurrence  of 
such  an  interruption.  Of  the  papers  read  in  the  Society  priorto 
April  21,  we  can  only  give  the  following  bare  list  of"  titles, 

'Nov.  4,  and  Dec.  2. — A  paper  was  read,  by  the  Rev.  W, 
Kirby,  entitled  a  Century  of  Insects,  including  several  neip^ 
Genera,  described  from  the  cabinet  of  the  author.  . 

Dec.  16.— A  Description  of  th»  l>>land  of  Tristan  da  Cual^ 
by  Capt.  Carmichael,  was  read. 

Jan.  20,  1818. — The  following  communications  were  readi^ 

Conclusion  of  Capt.  Carmi chad's  paper.  ., 

Observations  on  Solanum  Tuberosum,  and  other  plants,  .In 
A.  B.  Lambert,  Esq.  V.  P.  ' , 

A  letter  from  the  Rev.  R.  Sheppard  on  the  Ardea  Major. 

A  letter  from  the  Rev.  J.  Skinner,  of  Cammerton,  near  Bath, 
on  the  Coal  Fossils  in  that  neighbourhood. 

A  letter  from  his  Excellency  De  Witt  Clinton,  on  a  aew; 
species  of  Triticum,  found  near  Rome,  in  the  United  States.   ,„^ 

Feb.  3. — Observations  on  Pelecanus  Aquila,  or  FrigateJ^ii<i|J 
by  Ed.  Barton,  Esq.  ,  \ 

"  Feb.  17. — The  continuation  of  the  Rev,  W.  Kirby'a  descf^^ 
tiooof  new  insects  was  read.  ,  'r  -j 

March  3. — Observations  on  the  Flora  of  Tristan  da  Ciinlw^f 
by  Capt.  Carmichael.  ■  r-H 

ilm-ch  17. — ^The  following  papers  were  read  ; 
-A  letter  from  Dr.  C.  Me 
Clarke  in  his  travels,  and  c 

%ria.  ,^    ^j 

.  Remarks  on  the  geaera  Orbicnla  and  Crania  of  Lamarit,  ,|]^ 
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iiAfiril7i'-*t'^s  Afammenceiuent  of  a  pa^bP,''bn  ftS  p6ii 
fUh^  by  ^-  ''^'  ■)•  ^'  Si<'kKon,  was  rcatl. 

j4pr(/  21. — The  coiumunicatiop   from   Dr.   Dickson,'  tf*  ftP 
poison  of  fishes,  wa&coQcloded. 

By  the  poison  of  fishes,  Dr.  D.  does  not  mean  the  serious,  and 
sometimes  fatal  consequences  arising  from  wounds  inflicted  by 
the  spines  of  the  sling  ray  and  other  speciea  of  fish;  but  those 
which  result  from  eating  certain  fish,  or  parts  of  fish,  Ths 
journals  of  many  voyages  present  ua  with  instances  of  sicknes  ■ 
more  or  less  violent,  accompanied  by  intumescence  of  the  body/ 
mid  irritating  eraptionB  of  the  skin,  being  the  consequence  of 
eating  certain  fish.  Often  the  noxious  quality  appears  to  reside 
in  ft  particular  part,  especially  the  liver  and  intestines,  as  anpe^ 
from  tile  circumstance  of  those  persons  alone,  out  of  a  shiji's  erenjl 
being  thus  affected  who  have  eaten  these  particular  parts,  Itis' 
a  matter  of  common  observation  that  all  fish  are  more  nholesnniff 
and/K  more  agreeable  food  before  than  after  spawning ;  the  fiaf^ 
in  the  former  case,  being  in  high  health  and  vigour,  butio  thd 
latter,  being  sick,  emaciated,  and  their  muscular  fibre  hecomia^ 
1-em^kably  fiabby.  The  difierence  between  these  twrV  stfttH^ 
which, in  the  temperate  European  chmates  seldom  amoiintsM 
more  than  a  difference  in  the  agreeableness  of  the  fish,  coia^ 
dered  as  an  aiticle  of  food,  often,  in  tropical  (^matet,  ciifliei, 
the  same  species  to  be  in  the  one  case  a  wholesome,  aitd  in  tW 
other  case  a  veiy  pernicious  food.  Again,  certain  -spect^^ 
especially  in  the  West  Indies,  are  observed  at  the  same  seas^ 
to  be  whole aome  in  certain  situations,  and  very  much  the  wW^ 
traiy  in  others.  Thu.s  all  the  fish  on  the  coast  of  Barbadoe^ 
are.  sajd  to  be  safe  food,  even  those  which  ou-  the  coa^ta  of  thf 
other  islands  are  deleterious.  Examples  also  have  occtmBdlti^ 
a  ship  on  one  day  failing  in, with  a  shoal  of  fish  which  pto*^ 
perfectly  wholesome,  ana  on  the  veiy  next  day  falling  in  witlt  a 
second  shoal  of  the  same  species  which  were  found  "to  'b*n 
poisonous..  ,11    :->J 

The  cause  of  these  differences  it  is  not  very  easy  to  asoeAaimJ' 
The  common  test  among  seamen  of  the  safety  or  hazard  (nfofedf/ 
ing  on  any  suspected  or  unknown  kind  of  fish,  is  to  put  a  pi^fc^ 
oreilver  into  uie  boiler  together  with  the  fish,  and  if  the  s3vei^ 
acquires  a  coppeiy  colour  tiie  fish  is  considered  as-  unwhdle^ 
some.  The  coppery,  or  rather  brassy  colour  fJius  pindncedj'hsri' 
probably  been  the  reason  why  the  fiavour  of  fish  in  thi9«bu«> 
oasi  been  attributed  to  copper,  with  which  (hey  have^-beeai 
supposed  to  be  infected  by  feeding  on  banks  of  copper  ore.  '  BuK 
th?  discoloration  of  the  silver  is  probably  owing  to  sulphUwtte^t 
l^drogen,  and  it  is  a  well-known  fact  that  the  draintAg*  «f  4il 
CQpper.  mtn&  are  so  peculiarly  noxious  to  fish  that  many'  Uk^sji 
ft^merly  abundantly  stocked,  have  been  entirely  depopafkoad  by' 
tpiB.v^iy  circumstance.  Vegetable  poisons  swallowied^b^  t«i 
i^ducriminate  vovacilv  oS  lK\*  c,\?is%  ot  a.m.mals,  have  b^ea  4t)iP 
1 


Bi4ei;e4jas  the  cause  of  the  occasKMial  imwhotescnfltiiMGB  6F<t^ir 
DeBti ;  and  Dr.  Dicksoa  is,  upon  the  nhok,  incliiMd  tA  v^^6^ 
thi&  oipinioD.  f- 
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Tl  HHeteorological  Register,  kepi  at  New  MaUah,  in.  jm-kfkififi^.. 
,  January. — Mean  pressare  of  barometer,  29-463 ;  max:!309S^' 
min>28'6^ ;  vange,  1'60 ;  spaces  described,  12-50  inches ;  ritttfJ^ 
ba--of  changes,  24,  Mean  temperature,  34'200'*;  max,' 53° {*' 
min.  25° ;  range,  2^,  Amount  of  rain  and  snow,  4'36  iDchefi.' 
Wet  days,  14;  snowy,  5.  Prevailing  winds,  W.  and  S  W '■  ■ 
E.2;  S.E.  1;S,5;  S.W.  12;  W.  10  ;  Var.  1.  Brisk  tviiida,  8^', 
boisteroos,  8,  Character  of  the  period  :  wet,  Btormy,  aad' 
changeable,  with  frequent  heavy  falls  of  snow  and  high  winfls," 
nwticularly  by  nigiit,  and  the  tWometrical  column  in  continual 
□uctnation. 

Febrvarif. — Mean  pressure  of  barometer,  29'453  ;  max.  SOI* ; 
min,  28-67*;  r^ge^  1-51 ;  spaces  described,  7'90 inches;  number 
of  changes,  17.  Mean  temperature,  34-41 ;  max.  50°;  miii.  23^*^ 
Tiuige,  27°.  Amount  of  rain  and  snow,  2'27  inches.  Wet 
days,  7  ;  snowy,  4,  Prevailing  winds,  S.  and  S.W.;  S:E.'2j 
S.  7 ;  S.W.  16  ;  W.  4.  Brisk  winds,  4  ;  boisterous,  5.  Cbft- 
racter  of  the  period ;  the  tiret  fourteen  days  cold,  fair,  and  CVHtai 
with  frequent  hoar  frosts ;  afterwards  wet,  stormy,  and  change- 
able, with  strong  gales,  and  much  rain  and  snow  by  night;   i 

March. — Mean  pressure  of  barometer,  29-265 ;  max.  90-36 ; 
min,  27-86!  range, 2-51;  spaces  described,  12-60 inches;  num- 
ber of  changes,  24,  Mean  temperature,  39*00;  max.  57°; 
niu.29°  i  range,  28°.  Amount  of  rain  and  snow,  6^)0  intAts. 
Wetdays,13;  8nowy,10;  Haily,  1.  PrevaiUng winds,  W.arlff 
S.W.;  N.  4;  N.E.I;  S.E.  3  ;  S.  3;  S.W.  13;  W.  (J;N  W.IJ' 
BriiL  winds,  9 ;  boisterous,  5,  Character  of  the  period :  ten^-- 
peatuo«s,  with  great  fails  of  rain  and  snow.  The  tremaidontf 
stQim  of  tvind,  with  rain  and  snow,  during  the  night  of  the  4th-, 
camaed  a.,  depression  in  the  barometrical  column  in  the  course  Of 
nine  hours  nearly  an  inch  and  a  hrff,  the  minimum  being  notfcd 
at  otie  a,  m.  on  Uie  5th ;  nor  (with  a  single  esception)  did  the- 
baromieter  ever  indicate  29-00  until  the  13th,  when  the  Wirid 
hamug  veered  from  the  S.E.  by  W,  to  N.  tliBre  was  a  rkWfl' 
incrtftSe  of -^i^tha  in  a  few  hours.  Abundance  of  snow  fell  dkitt^' 
thd  time  the  column  was  thus  depressed,  frequently  mixafl  #iS- 
rnb^bail.  At  one  a.m.  on  the  25th,'  there  was  a  laod'cfeS' 
oli'tlliuv^er,  which  was- sucr«eded  by  Hie  lieari^t  ^^-^-iiSfe- 
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we  have  had  during  the  winter ;  but  tb*  wevtliu-  aAenmdi 
tHcame  more  settled,  anil  the  barometer  attained  its  ntnjDiwii 
of  elevation.  It  will  be  sceu  that  tbe  spaces  described  ind  Ita 
aumber  of  changes  exactly  correspond  with  those  for  Janua^f 
but  the  mean  is  less  than  for  many  years  past.  M 

April. — Mean  pressure  of  barometer,  '29-aHi ;  max.  3(h40# 
Hiiu,  28-89  ;  range,  1-60;  spaces  described,  708  inches;  niuatai« 
of  changes,  14.  Mean  temperature,  42-^6° ;  max.  6(P  ;  min.  SSfit 
range,  31.  Amount  of  rain  and  enow,  3'U8  iDch«a.  ,  WW 
days,  6 ;  snowy,  4 ;  total  quantity  of  rain,  &c,  this  year,  15'6G 
inches.  Prevailingwinds,  N.  E.andN.E.;  N.5  ;  N.E.  9;  E.6; 
8.E.  1 ;  S.  4 ;  S.W.  4 ;  Var.  1 .  Brisk  winds,  6.  Character  of 
tbfl  period:  cold,  wet,  and  changeable,  and  unfavourable- U 
v^etation.  On  the  10th  and  24th  the  violence  of  the  sium 
■forms  was  nearly  unparallelled ;  and  on  the  moors  and  wolda  jl 
lay  in  drif^  several  yards  thick,  ^id  did  considerable  daniag*! 
From  10  p.  m.  (26th)  u>  two  p.  m.  (27th),  we  bad  a  heavy  &Urf 
rain,  attended  with  incessant,  vind  red  hghtningand  loud  than 
der  all  the  time.  The  next  day  another  thunder  storm  pMM 
here  to  the  S.  and  S.W.  where  it  was  visible  front  itit<l8 
•irfit  p.  m.  -I 

When  the  above  periods  are  compared  Kith  those  for  thel||l 
year,  either  as  to  the  pressure,  temperature,  or  to  any  omit 
featore,  there  is  no  mnnlarity  whatever.  The  first  four  moiithi 
last  year  were  fair,  dense,  and  mild ;  but  those  now  elapsed  haW 
presented  characters  decidedly  the  rcveise.  The  amoimtofraia 
and  anow  from  January  1  to  May  !,  in  1817,  did  not  excead  jft 
inches ;  and  there  were  only  34  wet  days ;  but  the  quantity  oj 
rain  this  year  amounts  to  15^  inches,  and  thare  has  been  caimcl 
snow  in  a  greater  or  less  degree  on  76  days  out  of  the  U0,>  >  m4 

Nem  laallan,  ««i(4,1818.  "•-    Ji^St 

11.  Anal^mofu  Spedmen  of  ike  Diamond  Raci,^ ,  _,,  <4 
Dr.  E.  D.  Clarke,  Professor  of  Mineralogy  at  Carabijdge^lji* 
examined  aspecimen  tyixhe tUainondrocJt,  from  the  banks.ofaq 
river  ligi/oriHonfia,  in  Brazil,  which  was  sent  to  him  fat  iMUt 
purpose  by  Mr.  Mav/e,  of  the  Strand,  it  contains  diamandtik 
their  matrices.  The  rock  consists  of  an  aggregate  of  nidi 
quartz  pebbles  firmly  set  in  indurated  iron  sand.  The  oa*MM% 
m  which  the  diamonds  are  placed  are  invested  by  ^yclknr 
ocbreous  matter  which  is  tiill  of  minute  pcdletti  of  iiati0*^<gitUf 
visible  to  the  naked  eye.  ■     --?>■!< 

From  the  same  Professor  we  hai'e  also  received  an  auBMHiW 
tbe  queries  of  our  Lewes  correspondent,  l^e  m^ja^riiteM 
with  which  pure  silica  becomes  invested  when  fused  be&n>A4 
gM  hlow-pipe,  is  sometimes  due  to  the  cAareou/  uB«dia»^4 
•upport ;  the  same  appearance  takes  pkce,  under  aimiiar-isircoii** 
Vtances,  in  the  fiision  of  corwndirm,  and  othei'  refraotgry  bod«W 
iucil  as  magnesia,  and  time.     But  Dr.  Clarke  ha» 
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globules  of  a  metal  resembliag  sHver  when  silica  half  tefiti  lliSeS 
with  txrroi  before  the  gas  blow,  pipe,  the  difficuhy  of  obtaining 
which  is  owing  to  their  volatiiization  almost  in  the  instant  m 
their  being  fonued.  A  Btill  more  remarkable  result  wa3  obtained 
io  the  fusion  of  apatite ;  when  a  globule  of  metal  was  obt«Tiiedj 
wbich  is  now  in  the  possession  of  Mr.  Lunn,  of  St.  Jo/n/'s 
College,  Cambridge.  It  is  not  pretended  to  account  for  the^ 
pfacnomena,  bnt  merely  to  state  the  facta,  in  the  '  '  '* 

Mhtra  may  confina  and  explain  the>u. 

III.  Comet  of  18U. 

During  the  course  of  the  last  year,  M,  Schriiter,  of  Lilientl 
has  published  an  account  of  the  comet  which  appeared  in  1811; 
aaid  by  comparing  his  observations  on  this  comet  with  thoM 
which  he  made  upon  that  which  appeared  in  1807,  he  has  been 
led  to  t'ona  some  singular  concfusions.  The  nucleus  of  the 
comet  of  1811,  the  apparentdiameter  of  which  was  1' 49",  and 
which,  calculating  from  the  distance,  must  have  had  a  real  dia- 
Joeterof  10,9U0  imle8,M,  Schriiter  supposes  to  be  composed  of  » 
fluid  covering  a  solid  mass.  In  the  centre  of  this  nucleus  we  dio^ 
tinguish  a  second,  which  is  smaller  and  more  luminous,  tha 
apparent  diameter  of  which  being  16-97",  gives  a  real  diameter 
of  1,697  geographical  miles.  This  central  part  was  surrounded 
with  a  particular  kind  of  atmosphere,  upon  which  many  oi  itB 
Boost  remarkable  variations  depend.  Besides  this,  it  was 
surrounded  by  a  luminous  nebulosity,  which  always  exhibitfid 
the  same  briUiaucy  in  every  part  of  its  surface,  without  any 
appearance  of  phases ;  from  which  circumstance  he  concludes, 
that  this  hght  being  always  equable,  cannot  be  the  effect  of 
any  reflection  from  tne  solar  hght. 

Two  different  parts  may  be  distinguished  in  the  head  of  this 
comet :  I .  A  spherical  nebulosity  of  a  whitish  coloured  light, 
which  surrounded  the  exterior  nucleus,  and  which  is  supposed  to 
depend  upon  the  spontaneous  luminousness  of  the  body  ;  2.  The 
posterior  part  opposite  to  the  sun,  beyond  which  was  extended 
the  double  tail ;  this  part  was  separated  ftom  the  nucleus  by  a 
dark  interval,  equal  to  naif  the  total  diametej  of  the  head  of  ths 
comet.  The  apparent  diameter  of  this  head  was  34'  12",  which! 
^veB  it  a  real  diameter  of  2,052,000  geographical  miles. 
"  The  greatest  apparent  length  of  the  tail  is  18°,  which  gives  a 
TWd  lungth  of  1^1,852,000  geographical  miles.  M.  &ch[ulei 
conceives  that  we  cannot  explain  this  prodigious  extent  without 
mdmitttag  that  there  exists  in  space  around  the  sun  a  subtile 
xntter,  susceptible  of  becoming  luminous  by  the  combined 
influence  of  the  sun  and  the  comet.  Independent  of  the  fji'c« 
whioh  comets  exercise  as  masses  of  matter,  he  conceives  ih^ 
they  are  endowed  with  a  repulsive  and  impulsive  force,  wbicti 
has  some  auiUogy  to  the  electric  Quid,  and  like  it  acta  in  difftf  (iJ^ 
dtnctioos. 
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.  .  :   i.  ;   IV..  Shotoer  of  Red  Earth  in  Italy. 

^'  In  the  xiiimh  of  Philosophy,  fbr  Jan.  1817,  thfere  is  «  ihwt 
notice  6fa  shoxV^er  of  red  earth  4'hich  fdl  at  Geracej  in  Cirtabttfc; 
a'ttuAiber  of  the  Giorhale  At  Fisic*.  bf  flrciffhatelH-,  ^Woh  wfe 
have  just  received^*  contains  a  ftdl  account  of  the  circuihstaaGe, 
with  a  description  of  the  substance,  by  Sig.  Sementini,  Professor 
of  Chemistry  at  Naples,  of  which  the  following  is  an  extract: 

It  occurred  on  March  14,  1813 :  the'  wind  nad  l>6en  westeriy 
for  two  days,  when  at  two  p.  m.  it  suddenly  became  calm,  the 
atmosphere  grew  cloudy,  and  the  darkness  gradually  became  so 
great  as  to  render  it  necessary  to  light  candles.  The .  sky 
Assumed  the  coloiir  of  red-hot  iron,  thunder  and  lightning  con^ 
tinuied  for  a  consideirable  length  of  time,  wid  the  sea  was  heard 
to  roar,  aithough  six  miles  from  the  city.  Large  drops  of  rain 
then  beg^n  to  tall,  which  were  of  a  blood-red  colour. 

Sig.  iSementini  collected  a  quantity  of  the  powder  which  fell, 
and  describes  its  physical  properties  to  be  as  foUbWs :  It  had  a 
yellow  colour,  like  canella ;  an  earthy,  insipid  taste :  it  was 
unctuous  to  the  touch,  and  extremely  subtile.  When  the 
powder  was  moderately  heated,  it  changed  its  colour,  first  to 
a  brown,  and  afterwards  to  a  black,  atld  became  Ved  again  as 
tVe  temperature  Was  raised ;  after  it  had  be*eii  heated,  many 
Mjinall  shmihg  plates  were  visible,  it  no  Idnger  feffervescecl  witfi 
acids,  and  had  lost  about  -^  of  its  weight.  Its  specific  gravity 
was  2-07. 

Sig.  Sementini  then  subjected  the  powder  to  chemical  analysis, 
and  found  its  composition  to  be  as  follows : 

Silex 33 

Aiumine  .  • ; . . . .  16-^ 

Lime ; 11^ 

Chrome. 1 

Iron 144. 

Caibonic  acid 9 

Loss , 15^ 

100" 

So  large  a  proportion  of  losis  was  at  first  ascribed  to  som^ 

'  ftiabcuracy  in  tlie  analysis,  or  to  some  body  that  had  accidentally 

Ween  mixed  with  the  powder ;  but  when  he  found  it  always  to 

-  occur,  whatever  care  was  taken  in  the  analysis,  he  began  to 

suspect  that  it  depended  upon  some  combustible  matter  eissential 

"to  the  subfetahce.    This  suspicion -v^as  afl:erwards  vterified ;  wrd 

by  digesting  the  powder  in  boiling  alcohol  for  a  length  of  tfatfe, 

he  obtained  from  it  a  greenish  yellow  colouring  matter,  which, 

when  dried,  actfuired  a  pitchy  consistence,  was  mflafa^sftile,  and 
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left  a  carbonaceous  residuum.  The  author  remarks^  that  tht 
existence  of  chrome  in  this  mineral  seems  to  connect  it  with  th« 
Itesolites/  but  the  origin  of  the  combustible  substance  is  very 
obscure ;  there  were  no  circumstances  connected  with  the  phe? 
nomenon  which  would  lead  us  to  suppose  that  it  was  of  volcapli^ 
origin^  .' 

V.  Redness  of  the  Sea. 

The  following  account  of  the  red  colour  of  the  sea  on  tht 
tJoast  of  Affiqi,  near  the  mouth  of  the  river  Loango,  is  extracted 
from  Professor  Smith's  journal.  i 

"  Some  days  ago  the  sea  had  a  colour  as  of  blood.  Some  trf 
us  supposed  it  to  be  owing  to  the  whales,  which  at  this  tii^ 
^pproa^h  the  coasts  in  order  to  bring  forth  their  young.  It  is, 
however,  a  phenomenon  which  is  generally  known,  has  often 
b^en  described,  and  is  owing  to  myriads  of  infused  anim^ 
Culae.  I  examined  some  of  them  taken  in  this  blood-col opri4 
waiter;  when  highly  magnified,  they  do  not  appear  larger  than 
the  head  of  a  small  pin.  They  were  at  first  in  rapid  motigig^ 
which,  however,  soon  ceased,  and  at  the  same  instant  the  whole 
^bimal  separated  into  a  number  of  spherical  particles." 

VI,  Coal  Gas  employed  for  the  Blow-pipe, 

'•  We  are  informed  that  M.  Lampadius,  on  making  use  of  the 
]*as  'blow-pipe,  has  found  the  heat  which  is  produced  by  the 
fjombustion  of  oxygen  with  carburetted  hydrogen  procured 
from  coal,  to  be  more  intense  than  that  with  pure  hydrogen^— 
(Journ.  Phys.  for  Jan.  1818.) 

VIL  Supposed  Discovery  of  a  Ship  near  the  Cape  of  Good  Hope. 

A  discovery  has  been  lately  made  of  a  quantity  of  wood  in  a 
carbonized  state,  buried  at  some  depth  under  the  sand,  about  10 
miles  from  Cape  Town.  From  the  appearance  and  position  of 
pieces  of  timber,  it  has  been  supposed  to  consist  of  the  frame- 
work of  a  large  vessel ;  and  as  it  is  at  a  considerable  distance 
from  the  sea,  and  bears  every  mark  of  having  been  in  its  present 
position  for  a  very  longperiod,  many  speculations  have  been  formed 
concerning  it.  The  evidence  on  this  point  appears,  however,  to 
be  extremely  vague  and  uncertain ;  and  from  the  specimens  of 
the  wood  which  have  been  exhibited  in  this  country,  which 
bppear  to  be  in  the  state  of  brown  coal,  as  well  as  firom  all  thp 
circumstances  of  the  case,  it  is  probable  that  it  does  not  diSex 
from  the  forests,  or  collections  of  trees  which  have  been  found 
i>uried  in  different  situations,  in  consequence  of  some  of  the 
^eat  revolutions  which  have  formerly  occurred  on  the  surfac^f 
.'Crcnr  globe* 

\TiX.  On  Cholesterine  and  the  Choiest eric  Acid. 

Poulletier  de  la  Salle  first  distinctly  noticed  the  laminated 
matter  which  is  frequently  found  in  human  biliary  ealeub ; 
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PftlfflWOj^flftarwiards  d^crihed  it  more  minutely,  ai^d  thoiiji\t  U 
T«^^rSiiwiiWi'i*rl  adipocire.  M.  Chevreid  lias,  however,  ^itice 
fouiid  that  it  differs  m  sooie  respects  from  adipocire,  especiaUJ 
g^n^t  £»raung.a  soap  .\^ith  the  fixed  alkalies,  and  has  uropo&Ed 
Iflg^yftiUthenameoichuiesteriiie.  MM, PeiletieraJid Cayenioa 
l)i^V9.  lately  observed  the  action  of  nitric  acid  on  this  subsjtancej 
apd^hey  have,  found  that  a  new  acid  is  thus  generated,  to  wWs 
Jh^y  have  given  the  name  of  qholesteric  acid.  It  fonus  com- 
^oundii  with  the  alkahes,  earths,  and  metals,  the  properties  (S 
xyhich  are  a!l  described  in  a  memoir  that  wi^s  presented  to  thli 
^iljlqmathic  Society. 

VC.  On  the  CrystaUine  Form  of  (he  Deatoiide  of  Lead.  Bf 
^"-' ■'  M.  Houtonla  Billardiere.*  "  ■   "5 

-j^^^e  author  informs  us,  that  by  boihiig  massicot  in  a  sdlott^ 
A(|-,g^ustic  soda,  a  portion  of  the  metallic  oxide  is  dissolved  j  and 
intut/after  a  considerable  length  of  time,  the  solntioh  depoaift 
li^te,  semi-transparent  crystals,  of  the  size  of  a  pin's  neaiL 
which,  by  means  of  a  microscope,  are  easily  discovered  ttibf 
regular  dodecaliedrons.  lie  performed  a  series  of  esperitneitl^ 
on  tiiese  crystals  in  order  to  ascertain  their  nature,  and.  he  satis* 
£ed  himsell  that  they  consisted  of  pure  oxide  of  lead.  He  styles 
"  it  the  (ieutoxide,  because  he  supposes  that  there  is  an  oxide  with 
a  smaller  proportion  of  oxygen,  which  may  be  procured  by  cal- 
?c|ning  the  oxalate  of  lead ;  but  it  is  in  fact  the  protoxide,  it 
^^Uow  oxide  of  the  systematic  ^^^ite^s. 

■'",■  '  X.  On  the  Formation  of  Coral  Reefs.f 

,,y,The  examination  of  a  coral  reef  during  the  different  stages  of 

.p^p  tide  is  peculiarly  interesting.     When  the  tide  has  led  it  for 

■'Bonie  lime  it  becomes  dry,  and  appears  to  be  a  compact  rock, 
exceedingly  hard  and  rugged;  but  as  the  tide  rises,  and  the 
waves-liegio  towashoverit,  the  coral  worms  protmde  themselves 
from  holes  which  were  before  invisible.  These  animaJa  are  of  a 
great  variety  of  shapes  and  sizes,  and  in  such  prodigious  num- 
bers, fliat  in  a  short  time  the  whole  surface  of  the  rock  appears 
to  be  alive  and  in  motion.  The  most  conunon  worm  is  in  the 
form  cif  a  star,  with  arms  from  four  to  six  inches  long,  which  are 
moved  about  wilh  a  rapid  motion  in  all  directions,  puoj^ably  to 
catch  fwd.  Others  are  so  sluggish. tliai  they  may  be  luislaken 
for  piecea  of  tlie  rock,  and  are  generally  of  a  dark  cojpur,  and 
from  friur  to  five  inches  long,  and  two  or  three  rouu37  When 
the  corai  is  broken,  about  high  water-mark,  it  is  a  solid,  hard 
stone;  but  if  any  part  of  it  he  detachtd  at  a  spot  which  the  tide 
reaches  every  day,  it  is  found  to  be  full  of  worms  of  different 

'length^  (Old  colours,  some  being  as  fine  as  a  thread,- and sttieral ' 
--■■"■  ■  ■  ■■  -i.A  hull  vgoi 

•  Abrldjtrdrrnm  Jniirn.  Phfirm.  for  Aug.  1817. 

t  Eiiiicled  Frcim  Cailt^  Hall's  "  Acciiuni  of  a  Voyi^  (iC.I^C*Ve>7  to  Um 
ffMt  CmdI^  of  Cuteii,  ouil  the  fftali.  La»cluia  Uluuli" 


ife^t'long,  of  ajbnglit  yellow^  and  sometimes  W^tifeS'cbteifr^ 
fiome  resemble  snails,  and  some  are  not  unlike  lobsters  irt^feha^iSf? 
but  spft,  and  not  above  two  inches  long.  '     '  •  •  '  - -*i 

",..  llie  growth  of  coral  apjuears  to  cease  when  the  v^ttd  it^'tld 
longer  exposed  to  the  washing  of  the  sea.  Thus,  a  reef  rises  id 
fie  form  of  a  cauliflower,  till  its  top  has  gained  the  level  of  thi 
ij[ghest  tides,  above  which  the  worm  has  no  power  to  advanci^ 
and  the  reef  of  course  no  longer  extends  itself  upwards.  Thi 
Qther  paits,  in  succession,  reach  the  surface,  and  there  stopi 
forming  in  time  a  level  field  with  steep  sides  air  round.  Th^ 
reef,  however,  continually  increases  ;  and  being  prevented  froiik 
going  higher^  ^extend8  itself  laterally  in  all  directions.  But  t^is 
growth  being  as  rapid  at  the  upper  edge  as  it  is  lower  down,  tKe 
steepness  of  the  face  of  the  reef  is  still  preserved.  These  jare 
the  circumstances  which  render  coral  reefs  so  dangerous  in 
navigation ;  for,  in  the  first  place,  they  are  seldom  seen  abq^ 
the  Water,  and,  in  the  next,  tneir  sides  are  so  steep  that  a  shi|)% 
bows  may  strike  against  the  rock  before  any  change  of  soanjj- 
ings  has  given  warning  of  the  danger,  ^ 

"'  XI.  Acarnnt  of  a  new  Mineral  called  Pargasite.*  •    .0 

r  A  new  mineral  called  pargasite  has  been  sent  to  this  coutiti^ 
^^om  Finland.     It  was  found  some  years  ago  at  the  vfllage  of 

Brsby,  near  Abo.  -'■     - 

It  IS  of  a  green  colour,  is  translucent^  iand  transpiireht.     Rs 

crystals  are  of  various  sizes,  firom  an  inch  downwards.-^  Its  forfii 

is  an  octohedron,  witharhomboidjalbase.  It  has  three  cleavages. 
'It  is.barder  than  fluor  spar,  but  is  scratched  by  quartz.  It-^lso 
^wratches  jglass.    Specific  gravity  3"ll.    It   melts  before  the 

blow-pipe  into  a  mass  of  a  pearly  white  lustre.  The  foUowic^ 
Jare  given  as  the  proportions  of  its  constituents :    . 

Silex...., ...• 4201  \      • 

Magnesia • .  18^27         - 

lime 14-28 

Alumina   , 14*08       .  •; 

■  ^;     '    Oxfdeofiron 3r62.:     .* 

-Gxide  of  manganese •••••.«...     1'02  ..     i 

'■/  Oxide  of  a  metal  not  investigatei  .•)......    0*33.  .^i 

Fluoric  acid  €md  water. , 3*09 1..  .0 

Loss..... ,,.,•.....     *69      ;  i 


...1  ^ 

r  1  .-, . 


:      .  100-00 

"SIX.  Lecturei.  '     '■' 

Df .  BoBtQck  prppoiftes  to  give  a  Course  of  J^ctures  oa'P^ 
logy  and  Animal  Chemistry  during  the  next  winter.        --c" 
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Article  XIX. 

Astronomical,  Mapietical,  and  Meteorological  Observatiom. 

By  Col.  Beaufoy,  F.R.S. 

Bttihey  Heath,  near  Slanmore. 

LmIiladeSI°3T'4S"Norlb.    Longilnde  ««!  JB  tiae  I' 901". 

AslronoHiUal  Observations. 
April  4.  iBBCTiion  of  Jspiirr  >  f  nt  ( \»  38'  GO!'  Meao  Time  ■(.  Bnibey. 

Miellitc... J 15    33    <1    UeaaTimeat  Greeawicb. 

BniBBiui  wralber  clouJj. 
.     .,„    ,             ,.            .  tl#W   47"  Mean  Time  »lB»)hey. 

ApnlSO.  Luarccliptecwl j ,,    „    qj    MeaiiTiiiie«t  Q«nwicfc. 
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place,' which  did  considerable  dajnage '  in  Hie  ^l^^ffbourhySa. 
Rain,  b^  the  pluviameter,  between  noon  oa  April  1,  and  MayJL 
3'7o0  inches.  Evaporation,  during,  the  sam^  period,  2-590 
inchea. 
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Meteorological  Observations  continued.  [ 
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REMARKS. 

Third  MorUh,— 30.  Hoarfrost:  a  breeze,  variable,  succeeded  by  Cirrus  minted 
with  Cumulus:  a  few  drops,  p.m.  Si.  Fine  breeze:  large  Cumulostrati^  with  a 
few  drops  of  rain  :  clear  twil'fght. 

Fourth  Month, — 1.  Fine:  Cumulus  passing  to  Cumu^os/ra^u^  in  a  brisk  wind: 
atsuD-set  an  evaporation  of  the  clouds,  followed  by  dew  and  an  orange  tniJi^ht. 
2.  Clpudy  mofuiog:  Cumulostratus  carried  in  a  brisk  wind  through  the  day.  3.  Ai 
yesterday,  wjtii  the  addition  of  red  Cirrt  at  sun-«et.  4.  Much  suii,  with  loof, 
faint,  linear  Cirri.  5.  Huar  frost:  calm:  a  warm  sun,  with  much  dust:  Grrus 
increased  to  obscurity  in  the  evening,  and  it  rained  by  uight.  6.  A  gale  through 
the  day  :  calm  night.  7.  Wet  forenoon  from  the  eastward^  p.m.:  rain  from  the 
SW:  a  gale  in  the  night.  8.  Turbid  sky :  Cirrocumulus  at  nine,  a.  m.  ivith  the  teap. 

:  j56°,  afieriyards  the  wind  southing }  we  had  showers  at  intervals^  and  a  gale  by 
flight.  9,10,11.  Windy,  with  showers.  12.  Cum«/oilra<tif  chiefly,  hat  with  roin 
'  4t  intervals :  in  the  evening  the  wind  went  to  N  W,  with  large  Nimbi.  IS.  Fair, 
Vith  Cumulostratus.  14.  In  the  evening  a  large,  faint,  lunar  halo,  on  a  kind  of 
'  Cirrose  obscurity  spread  from  NW  towards  the  zenith.  15.  Hoar  frost:  lioesky, 
Iprith  tendency  to  Cirrocumulus.  16.  Hoar  frost:  Cirrocumuhia  by  nine,  a.ai.  in 
extensive  beds :  a  sm^rt  breeze  came  on,  with  Cirrottratus  tiud  fleecy  Curaulfis,  and 
the  first  swallow  made  its  appearance  about  five,  p.m.:  raia  ensued  after  dark,  with 
i|  fragrant  smell  from  the  turf.  17.  Drizzling  morn:  fine  day.  18.  Wiody^  over* 
oast,  bleak  morning:  fine  day.  19.  Cumulostratus ,  windy.  SO.  Hoar  front:  ftir, 
vith  clouds;  in  the  evening  a  westerly  current  was  evident  above,  by  the  motion 

^    pf  elevated  Cirrostrati:  two  different  beds  of  this  clond  had  appeared  at  svo-iet, 
crossing  at  an  oblique  angle  in  the  S :  the  eclipse  of  the  moon  was  well  seen  at 

.    iptervals  through  these.     21.  Little  wiud  :  fair.     22.  Wet,  p.  ro.     93.  Very  wet, 

^  a.  m.  and  again,  with  wind,  at  night.  24.  Overcast  day :  wet  evening  and  night! 
85.  Some  drizzling  rain  after  inosculation  of  heavy  Cumuli^  witii  a  straton  of 
clouds  above.  26.  Fleecy  Cumuli,  with  Cirri,  and  tendency  to  Nimbus  in  the  S: 
1^  nine,  a.  m.  an  ujnuiual  agitation,  evidently  electrical,  was  produced  in  a  Cirrus 
\y  the  passage  beneath  it  of  fleecy  Cumuli,  which  came  from  S,  with  the  vaneat  E; 
thnnder  clouds  soon  after  formed,  and  before  one  p.m.  tgpe  beard  three  distioct 
explosions;  two  distinct  showers  of  rain  mixed  with  hail  follpwed,  bat  witboot 
^ind  :  in  the  evening,  large  thunder  clouds  continuing  about,  it  lightened  for  some 
bonrs  in  the  distance,  nearly  all  the  horizon  round,  the  W  onlj  being  free  fron 
it:  the  wind  S£.    27.  Cloudy,  wet  morning:  windy  at  SW:  fine  afterwards, 

,  vith  large  Cirrus  above  Cumulus:  some  lightning  at  night  in  the  N£. 

RESULTS. 
Winds  Variable,  with  much  South  Efut. 

Barometer :  Greatest  height 30*37  inches* 

I'^ast 2908  inches; 

Mean  of  the  period    29*6^  inches, 

Thermoi^eter :  Greatest  height Qgo 

Leaat , ggo 

Mean  of  the  period*..,, 45*36^ 

Mean  of  the  hygrometer 0ici. 

Evaporation I.40  inc|ies. 

W"  309inche8. 

The  excessive  rains  continuing,  have  nccasioued  repeated  overflowings  of  the 
river  Lea  into  the  marshes.  Vegetation,  which  continued  nearlv  dormant  at  the 
commencement  of  this  period,  was  making  considerable  progress  towards  the  dose 
of  it. 

ToTTwraAM,  Fifth  MonU^  4,  VEVV  ^  «OWA|ti). 
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ERRATA  IN  VOL.  XI. 

Page  122,  line  17  from  bottom, /or  Kimbley  read  Knubley. 
123,  line  13, /or  Orgaeleet  read  Orgaebet. 
888,  lines  19  and  30,  for  spberides  read  spherules. 
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